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Only the sudden ending of the war prevented the 
railway-mounted gun from playing a tremendous 


part in crushing the resistance of the enemy, as 


preparation had been made for the construction of 


i 


a large r number of huge guns than had ever been 


dreamed of before. The rai way-gqun mou nt pro- 
vides the solution of mobile offense or defense 
and it can be used equally well along oi coast, 


YHILE the use of railway-gun mounts dates bac] 

/ to the Civil War they have been developed to an 

astonishing degree during the past four vears 

and would have played a very important part in the 

closing chapters of the European War had it continued 

another six months. The first gun mounts of which we 

have record were used in 1863 both by the Union and the 

Confederate armies. They ranged from a 32-pounder, 

which was about a 4-in. gun, to a 13-in. mortar weighing 
about 17,000 Ib. 
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cessfully utilized. Some idea of the development 
which has taken place in this connection may be had 
rom the illustrations, which show some of the more 


striking developments during the 
little 
Going back to the 13-in. mortar of 


past four years and 


which require description. 
1863, which had a 
range of 3600 yd. and weighed 35,000 lb., and then com- 


" +1 
ing to tne 


forts of Namur and Liége, we see an enormous contrast. 


German Krupp mortar, which was used on the 





Twenty later 
Gen. Joseph L. Brent, 
formerly of the Con- 
federate army, who 
had operated railway 
guns in the Civil War, 
interested the French 
in this idea, which 
was promoted by Gen- 
eral Peigni. General 
3rent published a 
book on railway artil- 
lery in 1885, in which 
he foresaw the use of 
railway artillery for 
coast defense, its use 
in special emplace- 
ments, the use of spe- 
cial spur tracks and 
also the armored au- 


years 








This was a 420-mm., 
= or about 164-in., mor- 
tar, with a range of 


nearly 9 miles, a muz- 
zle energy of over 24,- 
000-ft.-tons and a 
weight of 250,000 Ib. 
Shells from this gun, 
it Is have 
penetrated 30 ft. of 


reported, 


concrete and have 
blown up forts killing 
some 1700 
Since that 
zie energies have in 
creased to from 30, 
000 to 60,000 ft.-tons, 
the weights to from 
300,000 to 600,000 Ib. 
and the range from 
12 to 30 miles. The 


people 


time muz 





tomobile and the tank, 


which was lately so FIG. 1. &-IN. GUN, RAILWAY 


MOUNT 


Ordnance Department 


AND AMMUNITION CAR of the United States 
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tribute the load to all parts 
of the and the track 
which suprorts it. Clearances, 
particulariy 


vehicle 


on long guns, 


must also be determined, for 
they 


large 


are an essential matter, 
mounts having 

between truck 
Some designs 


great 
distances cen- 
ters. 
tate the digging of a large 
hole into which the gun may 
recoil, which 
to the time necessary to get 
the gun into operation. The 
main difficulty with 
very long guns swung at the 
center of gravity. There are 
three methods of transmitting 
the forces to the earth—by 
friction, as with the sliding 
type; by allowing the carriage 


necessi- 


~ 


te, i ~< > 
Deeg eet ee we 


of course adds 


a ae 


comes 








FIG 8-IN. GUN, RAILWAY MOUNT, WITH STRUTS 
Army had been working on the problem of mounting big 
guns on railway trucks before war was declared, and had 
at that time two types under construction. It had also 
prepared designs for a third type, which was put into 
production soon after war was declared. This article 
is a brief description of the more important types of 
railway mounts that have been produced by the Ord- 


nance Department. 


TO BE MANNED IN FRANCE 

All of this artillery was to be manned in France by 
the United States Coast Artillery. It has been common 
knowledge for some years that the United States Coast 
Artillery defenses are the best in the world, and the 
officers and men attached thereto are unequaled as heavy 
artillerists. Since war was declared these coast artil 
lery officers have had the additional advantage of French 


training, and taking the best 


to roll on the rails, as with 
the English Armstrong and 
the United States Army ordnance large howitzer of the 
1918 pattern, and by the platform mount with struts, 
all of which are shown in the illustrations. 


AND BRACES OUT 


MorTARS, HOWITZERS AND RIFLES 


The types of guns used on railway artillery are mor- 
tars, howitzers and rifles. Each type has certain tactical 
uses and the different types cannot be used interchange- 
ably. Mortars are usually from 9 to 12 calibers long 
and are used for a plunging fire, the projectile going 
high in the air and dropping on its objective. They 
have comparatively short range. 

Howitzers vary from 15 to 20 calibers in length and 
have a small range as compared with the longer rifled 
They throw large charges and have a long life, 
They are used for destroying 


guns. 
which are advantages. 


fortifications and deep underground chambers. 





from both the French and our 


own systems csnlendid results 


have been achieved by them. 
The problems in the design of 
di 
il- 


railway artillery be 


vided under two heads—-trans- 


may 





portation and firing. Under 
the first come weight and 
clearance, and under the sec- 
ond the transmission of the 
shock of discharge to the 
earth and the steadiness of 


the gun platform while firing. 
In the matter of 
tion weight is very important, 
the track, 
the load on the axle is limited 
by the rail and roadbed, and 
when the loads even now run 
up to 300 tons a large number 
which 
using 


transporta- 


on account of 


as, 


axles is 
obtained 


of 


must 


necessary, 


be by 


peel 
. 
La ¥ 








-—— 








several trucks equalized with 
span 


bolsters so as to dis- 


FIG. 3 


8-IN 


RAILWAY GUN, TRACK ARRANGEMENT 
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FIG. 4 8-IN. GUN, RAILWAY MOUNT AND 


Rifles which have a long range vary from 30 to 50 
calibers in length as a rule, although very long-range 
guns have a much longer barrel. These are sometimes 
figured up to 160 calibers in length for extreme ranges. 
These guns are used for direct and indirect fire and have 
a considerably shorter life than the howitzers or 
mortars. 

TRAIN 


CAN BE MOVED BY 


Take as an example the case of the 8-in. gun as being 
typical and also because it has been developed to quite 
a remarkable degree in that it can be put in position 
anywhere along a railway track in 15 min. and can be 
fired through an are of 360 deg. traverse. The mount 
can be removed from its position in the same time. It 
can be moved in a train at 40 miles an hour, and can be 
operated over any standard-gage railway line in the 
United States, France, Germany or England. 

This mounting, Fig. 1, was developed by the Ordnance 


NARROW-GAGE ANID 12-WHEEL TRUCKS 


Department, United States Army, and is the only mount 


of this type in existence. The car serves as a firing plat 


torm for the gun and also as a transport vehicle for the 


outrigger float and foot plate, cros 


gun, gun Carriage 


ties and H-beams of the ground platform, the loading 


\ND OUTRIGGERS 


1 drop-frame type of car bod) 


built up of structural-steel plates and shapes and 


1 


inter n standard four-wheel railw trucks. It 
equipped with four screw Jacks and six outriggers wit! 
wooden fl ms, the location of these being shown 1! 


Fig. 2. When not in use these wooden floats are held i: 


place on the front end of the car as seen at A. By care 
in track construction under the 


the 


fully noting the change 


gun itself, Fig. 3, the use of cross-ties and the 


+ 


Che cross-ties are inserted 


H-rail the 


will be clearly seen. 


top of the and hottom of the 


between the 











8-IN. GUN, NARROW-GAGE, WITH G 
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central portion of the car body, screw jacks being used 


} 


to make it easy to slip these ties into place so that the: 


the load due to 


can relieve the truck of a portion of 
the recoil and shock of firing. 
Much of the track near the front is 60-cm. gage 


(about 24 in.), so that it becomes necessary to remove 
trucks at 


This also necessitates re- 


the standard trucks and substitute 12-wheel 
each end, as shown in Fig. 4. 
moving the gun from its mount during transportation 
on account of its being top heavy on a narrow-gage car. 
Several experienced railway engineers declared that it 
would be impossible to transport such a heavy load on 
poorly laid narrow-gage track of the type used abroad. 
Trial has shown that it is not only possible, but that the 
same can be moved over any piece of track over which a 


locomotive can be run. Speeds up to 15 miles an hour 


"Kom oe y pe aies 
7 Beats aed ile Pi. £23 bt ee! Saco 7 


AGE 


WITH INCLINED BRACES 


5 shows the method of dismounti 
inclined railway of H-rails. 


Fig. 
means of an 


“are I[¢ isible. 
the 
This shows how the gun is slid down the inclined rail- 


gun by 


way onto the narrow gage car which is placed behind 
the regular car. The upper portion of this view shows 
the standard-gage battery train with the gun mounted 
in its regular position. Fig. 6 shows in detail how the 


gun is removed from its mount. 
REMOUNTING THE GUNS 

Before using the gun it must be remounted on its 
regular car, which has previously been properly sup- 
ported by means of the H-rails on the These 
H-rails must be firmly supported at the side of the nar- 
row-gage track and the gun is then remounted in its 
proper position in the carriage. 


side, 
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An overhead runway in 


the ammunition cars 
equipped with a trolley car 
2-ton Yale t 


1d shell 


are provided 


2 . ] . 
rying a riplex 


chain hoist ai tongs, 
and retainers 


all 


to prevent the shells rolling 


ound in the car while 
if transported. The 
difference between the 


standard and 


ammunition ¢a 


narrow 
rs is that the 
atter necessitate an entire- 


ly different 


gage 


arrangement 


per; erie 
Reconstru 








for locating the ammuni- 

rn . eit S l 
tion. The powder for guns 
of this size is carried in bags or containers and thes 


tacked in a somewhat similar manner to the shells in 


the cars of the two types. 


Fig. 


similar 


7 shows a 7-in. navy ounted on a carriagt 


gun n 


to the &-in. gun shown in Fig. 1 


THE SLIDING RAILWAY-GUN MOUNT 


The designing and manufacturing of railway-g¢g 
mounts have not however been confined to the 8-in. gu 
but include 12 and 16 in. guns. Fig. 8 shows 
powerful long-range weapon mounted on a railw 


The 


eo 1 


and carried on 32 wheels. 


known as the sliding type. entire mount 


125 ft. 


mount 


about lone 


, 
cludes e crane ft handling the ammunition and 


to 


round a curve of less than 90 meters 


so designed as meet railroad clearances and to g 
radius. The total 


weight of this mount, including the trucks and the gi 
is approximately 575,000 lb., the total weight being dis- 
This 


supports the gun both for transportation and firing on 


tributed over a wheelbase of 92 ft. 2 in. mount 


standard-gage railway tracks. 


INTERESTING AND UNLIKE OTHER TYPES 


This mount is especially interesting that unlike 
all other types of mounts it has no recoil mechanism. 
fact that the whole the 


brake, the energy of recoil being absorbed in 


In 


The is mount acts as recoil 


friction 


} du ed b ( ] ( 
ne } 
Lrad ip 
ime ou! 
¢ ' l 
| pow \ I 
Te } r ‘ ( 
DD ou ty 
] 
' ' \\ ? F ‘ 
1) pear 
a sleepe Ps, Une wed 1 é 
sm and tne panoran with ;, 
vation quadrant r} 0 co wo | 
box girders whi pport l ( its t t 
approximately th enter « t! rders | ! 
oO! ( ried 11 ‘ pl a ’ 
per pi Té ( tne ¢ rc ( é 1) 1 ¢ 
t to = ¢€'( il 
Che in ( ted 1 he ! d 
tated above t oO }] | ‘ } } 
coil enero Dei rey } ] | 
tne car body whnicn bear ¢ spe " 
eepers CONSIST I yoodel peams wh } ‘ } 
wise under the car body, the beari ! 
| be ~ n tie | I t I i fie 
ved rol the ¢ ct between th e) ad the 
Carin stringers The eneral appearance tnl 
mount is shown in Fig. 8 
BEARING STRINGERS AND SLEEPERS 
The tremendous amount of energy which must be 


bsorbed in the recoil of the gun makes the construction 
of the bearing stringers and sleepers of particular 
interest. These stringers are made up of eight lin 

of 12-in. steel beams weighing 55 lb. to the foot. These 
beams are bolted together in pairs with bolts and sep 


arators and are 6! in. apart center to center. 
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i to end, being bolted 


are made alike and are laid e 


| ions 
together. 


There is a shuttle, or hi: 


mmunition car and the end of the railwa 


run out from the ammu- 


‘oper. The ammunition is 


means of a beam trolley placed on 


handled from 


ion car by 
shuttle car and here to the runway by 


which it is conducted to the breech of the gun itself. 


MorTAR RAILWAY MOUNT 


A huge mortar mounted on a railway truck is shown 
in Fig. 9. This 
portant from the standpoint of 


Such a mortar will throw a huge 


doubt more im- 


weapon is without 


winning a battle than 


the large gun mounts. 
hell than 10 


more miles It can be transported on 


narrow-gage tracks (24-in. gage) and thus brought 
close to the front. It is used where high plunging fire 
is necessary to dig the enemy out of his concrete 


dugouts and fortifications. 


THE RECOIL MECHANISM 

The recoil mechanism of this mortar carriage is inter- 
When the 
linders is compressed, and this 
back into the firing 
il is 


air pres- 


esting in that compressed air is used. gun 


‘ecoils the air in the © 
compressed air in turn lifts the gun 
r original position. Part of the energy of the rec: 


thus made to do useful work. The maximum 


’ . 
ndling, car betwee the 


“IK l 16-IN. HOWITZER, SHOWING LOADING PLATFORM 


The gun 
can be traversed through 360 deg. on its carriage, the 
carried on One man 
exerting a 20 lb. can easily turn the mount. 
The gun can be fired at all angles with the track, the 


sure obtained is about 3000 lb. per square inch. 


weights being conical rollers. 


force of 
car being held in position by means of the outriggers 
and floats as shown. 

In Fig. 10 is the huge 16-in. howitzer developed by 
the United States Army Ordnance Department. This 
is the most powerful howitzer known. It illustrates an 
important type in that it is possible to fire it direct 
from The energy of recoil is 
absorbed in the recoil mechanism and also in moving 
the gun backward along the track. This howitzer can be 
fired up to angles of 65 deg. It recoils about 30 ft. 
along the track each shot. It is returned to its original 
position by means of a gasoline winch located at the 

A special rail clamp is attached to the rail. 
can be traversed 10 deg. in azimuth by the 
Additional 
curved 


+ 


a standard-gage track. 


front end. 
The gun 
the top carriage over the car. 
azimuth are obtained by 


sliding of 
changes in use of a 
track. 

A platform shown in Fig. 11 for 
this mount, so that if time permits the howitzer can 
be emplaced so that it is rigidly held during firing. The 
platform takes the vertical and horizontal loads. The 
load is transmitted to the platform through 


is also provided 


vertical 
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which relieve the trucks of a portion 
of the dead load. The horizontal force is transmitted 
to the platform by means of two struts as shown. The 
howitzer, which weighs nearly 300,000 lb., can be ele- 
vated by one man to 65 deg. in 40 seconds. 


four screw jacks 


THE AMMUNITION FOR LARGE GUNS 


This gun uses separate loading ammunition, the pro- 
jectile being a high-explosive common steel shell with 
a base fuse. This is issued completely filled and with 
the fuse in place. The components of each round are 
the primer, the propelling charge and the filled and 
fused projectile. The primer is what is known as the 
friction primer, model 1914, consisting of a Tobin- 
resembling a small-arms cartridge case. 
for the 
nitro- 


bronze body 
The cartridge, or propelling charge, consists 
maximum charge of two 
cellulose smokeless powder, a 
smaller increment section corresponding to the different 
muzzle velocities and marked accordingly. 

The entire charge is 14 in. in diameter and 74 in. 
long, the base being 52 in. long, and the increment 22 
in.“long. The bags are made of the usual cartridge 
cloth tied together for handling. The igniting 
charge consists of 100 oz. of black powder distributed 
in three portions of 10 oz., 63 0z. and 27 oz. 
tively. The exact weight of powder charge 


sections or bags of 


base section and one 


2aSy 


respec- 


varies 
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with each lot, which gives the standard muzzle 
This car is shown 


slightly 
velocity for that particular powder. 
in Fig. 12. The windows are camouflage, as an am- 
munition car has no windows. 

The projectiles are thin walled and carry large burst- 
ing charges in order that the shell may do the maximum 


damage possible. 


Figs. 13 and 14 show two types of locomotives used in 
connection with railway-gun mounts. Fig. 13 is 400 
hp. and Fig. 14 150 horsepower. 

Special Internal Recessing Too! 
By WILLIAM KING 
An internal recessing tool is shown in the sketch. 


It is for use on turret lathes and automatic and semi- 
automatic screw machines and can be used without any 
change on the regular cams that accompany the last two 
types of machine. 


Body A is made of mild steel with shank to suit the 








machine or holder to which the tool is attached. The 
8 \ 
H 
6A F 
V7 
I A / 
F 
- 
tg, — P 
C ) 
; im 
—— 
INTERNAL RECESS! TOOL FOR TURRET LATHE OR 
SCREW MACHINI 
face is cut at 30 deg. and dovetailed. B is made of 


mild steel and slides in dovetail in A. 
In the dovetailed s-in. slot 
in. deep from the front face to within 1} in. of the 
At point C a ,,-in. hole is tapped into the 


face of B is end milled a 


rear end. 


slot for an adjusting screw. In this slot is a stiff 
spring compressed between the pins FE and F’, which 
are flattened where they touch the spring. When the 


turret comes up roller D comes against a block which is 
attached to the top of the cross-slide forcing B along A 
in the direction of arrow H until the cutter has moved 
in the direction of arrow 7 to the proper depth. When 
the turret starts to return, the spring compressed be- 
tween the two pins E£ and F expands and forces B 
1 until stopped by the adjusting screw C. 
is to prevent B being forced back 
to bring the recessing tool the back of the 
hole, which may occur on small work. 

The hole G is reamed to suit the tool and is set below 
center to allow the use of a formed tool of the circular 
type. The slide is kept tight with a gib. This has 
been used on Potter & Johnson lathes and has proved 
highly successful. It was made to cut on the Lack but 
works equally well cutting on the front with but slight 
It can readily be adapted to other jobs. 


back along 
The function of C 


against 


changes. 
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OUR CANAL- ZONE DRY 


By R.D. Gatewood 


MECHANICAL SUPER/INTENDE) 








a 








HE principal repair shops of the Panama Canal 
are Balboa, the terminal, 
adjacent to a dredged inner harbor which has an 
either ccm- 


located at Pacific 


area sufficient to permit to docks, 
pleted or in process of construction, which aggregate 
about 7500 ft. in length. This commercial 
docks, docks intended primarily as repair wharves, and 
the coaling docks. Smaller are located at 
Cristobal on the old French canal, about three-quarters 
the main commercial docks. 


access 
includes 
shops 


of a mile from 

The panoramic view of the plant was taken on Sun- 
day, but it shows the neat, well-kept condition of the 
plant and yard. These shops are arranged to perform 
all the locomotive and car work required for railroad 
equipment belonging to the Panama Canal and the 
Panama Railroad. The buildings in use for this pur- 
pose are located at the eastern end of the shops district, 
near the main line of the Panama Railroad and away 
from the repair wharves. 

The machine shop, boiler shop and smithy are 
located with their axes at right angles to the water 
front and between the docks intended for use as repair 
wharves and No. 1 drydock. These shops are provided 
with heavy overhead traveling cranes, which by means 
of extension runways can be run out over two railroad 
tracks at either end, thus permitting the most efficient 
handling of material. There is also a railroad track 
through the center of the buildings. Ready and efficient 
access to all parts of the waterfront is available by 
means of railroad tracks. 

All of the shops are outfitted with tools either recently 








Our $375,000,000 investment in Panama has some 
and the necessary locks for getting vessels through 
vessel repairs and in spite of the high rate paid some 
past year in this connection both as to time and cost. 


plant at Balboa? Is there any 





reason 





purchased on the most modern specifications or else 
lately remodeled and fitted with electric drive in 
accordance with most recent practice. The machine 
shop is provided with a vertical boring mill capable of 
working 18 ft. in diameter, with an open-side extension 
planing machine 16 x 32 ft., and with lathes, drill 
presses, shaping machines, presses, etc., such as are 
usually found in shops intended for marine work. The 
largest lathe is one of 65 ft. between centers, capable of 
swinging 156 in. over ways and 115 in. diameter over 
carriage. 

The smithy is provided with a 500-ton steam hydraulic 
forging press, three steam hammers of about 2500 Ib. 
each, together with smaller hammers, bolt headers, bull- 
dozers, and other tools usually found in a first-class 
smithy. The forges and furnaces are fitted to use fuel 
oil exclusively, no coal being burned in the shop or, 
in fact, anywhere in the plant, except in yard locomotives 
and locomotive cranes. The tool-dressing establishment 
includes calcium-chloride tempering furnaces of the 
latest type, and there is a department for spring making 
and for car work. 


why 


id 
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| DOCKSand REPAIR SHOPS 


Naval Constructor 
OF CANAL- ZONE 

















P thing more to show in the way of assets than a ditch 
h it. There are unexcelled facilities for handling 
e very enviable records have been made during the 
7 How many of us realize the size or capacity of our 
. it cannot become increasingly valuable? 








The pipe shop is outfitted for plumbing work and 
for pipe, copper and sheet-metal work of the highest 
classes and largest sizes. The boiler and shipfitting 
shops, as at present outfitted, contain tools capable of 
working the heaviest plates found on ships, including 
heavy plate bending and straightening rolls and heavy 
punching, shearing and plate-planing machines. At 
present the shop is well able to perform all work on 
plates weighing 50 lb. and less. 

The planing mill and joiner shops are outfitted with 
the usual wood-working machines, including a sawmill 
capable of handling timbers likely to be used in con- 
nection with canal or ship work up to 56 in. in diameter. 
The shop is fitted with a dust-collecting system, which 
delivers the sawdust and shavings to building 14, where 
they supplement oil fuel under the boilers. 

The foundry is equipped with one 2-ton tropenas 
converter and one 2-ton and one 1-ton cupola, and the 
usual brass furnaces. There is an efficient sandblast 
system for cleaning castings; also gate saws, sprue 
cutters and other modern equipment, including anneal- 
ing furnace, core oven and mold-drying oven. Two 


overhead cranes of 25-ton capacity each, with extension 


runways to cover the flask yard, are also provided. 
Steel castings up to 5 tons in weight and iron castings 
up to 10 tons can be made. During the construction 
period the output from the plant amounted to as much 
as 920,000 Ib. a month of iron, 128,000 lb. a month 
38,000 Ib. 


present the product is running to a total of about 125 


of steel, and a month of composition. At 
tons a month. 

The instrument-repair shop is equipped for repairing 
all kinds of 
chines, typewriters and cash registers, and the plating 
The 


division of 


instruments, watches, clocks, adding ma- 
plant for silver, copper, nickel and zinc plating. 


shop, belonging to the electrical 


is equipped for motor winding, switchboard 


electric 
the canal, 
work and all other work in connection with a large 
electrical plant. 

The office building is a three-story, steel-and-concrete 
The 


superintendent 


building located at about the center of the plant. 
lower floor is assigned to offices for the 
and assistant superintendent of the mechanical division 
and to the main clerical and cost-keeping offices and 
the planning section. The second floor is assigned to 
the drafting force and blueprint room. The third floor 
is used by the general storekeeper, thus concentrating 
all the offices of the plant in a single building, which 
A part of 
the third floor is for a chemical laboratory to be in 


greatly expedites the handling of business. 


charge of a chemist and laboratorian capable of 


making all kinds of chemical and physical tests and 


analyses. Included in its equipment are a 100,000-lb. 
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Rhielé testing machine and equipment for analysis and 
test of fuel and lubricating oils of all classes, also for 
analysis and test of steel, iron and brass. 

The Balboa plant includes the following buildings, 
of modern steel-and-cement construction, some of which 
are illustrated in the headpiece and which show a general 
view of the plant at Balboa, looking toward the canal: 


1 ! nel ] I 58 ft in. 
! ne I S ft in. 
. f j b ft » IM, 
H I ‘ na pfit p.1 ft { n. by 8 ft 2 mm 
} tore} 1 f 0 in. by f 7 in 
6 Paint shoy ft t ir by 253 ft ) In 
7 ( ! hop 1 ft 1 ir by 316 ft in 
§ ] ning mill, poinet t pp . ao 
nd pattern shop 122 ft tf in. b 100 ft 7 in. 
’ It rument repair plating 
ind polishing hop ind = 
electrical repair shop 10 ft 0 in. by 147 ft 7 in. 
10 Lumber hed and dry kiln.122 ft { in. by 548 ft 2 in. 
11 Pattern storages 60 ft 0 in. by 120 ft 2 in 
12 Iron, brass & steel found 119 ft 0 in. by 316 ft 2 in 
13) Cok hed ° 20 ft ) in. by 168 ft 8 in 
14 Boiler plant 0” ft. O in. by 0 ft. 1 in. 
15 Locomotive roundhouse 
( »,200 sq.ft. floor area).1 talls 
16 ©} en and acetylen f 
renerating plant 2 f 0 in. by » ft 0 in 
17 Toilet building 
No 17, 18, 24 ) 22 ft. 19 in. by; 18 f 10 in. 
No 19, 20 ft. 10 in. b 2 ft 7 in, 
Nos, 21 2, 23 2 ft. 10 in. D 81 ft. 54 in. 
26 Paint-mixing ind grinding 
hop 22 ft. 10 in. by 18 ft. 10 in, 
28 Offic (three tor build 
ng) . S ft t in. by 120 ft in. 
Two wings, enc} 6 ft in. b 17 ft 6 in 
-v \ir-compresso! plant ind 
Dry-Dock pump ell ft ) in. by 249 ft 0 in 
Wings ft in. by 60 ft ) in, 
;) Cleaning and pickling shed. 20 ft 0 in. b 20 ft 0 in, 
The storehouses, under the control of the Supply 


Department, are equipped for the storage of all classes 
of structural materials and the stocks are available for 
the use of shipping under practically the same condi- 
tions as commissary stores. 

The wharves are of steel and concrete and provided 
with for efficient 
berthed at them, and an ample frontage is arranged 
with special reference to the shop buildings, with a 
view of its use for thus bringing 
vessels under repair in close juxtaposition to the shops 


railroad tracks access to vessels 


repair purposes, 
and permitting transfer of materials and labor. 

Two drydocks were originally contemplated, of which 
the larger has been completed since August, 1916. The 
smaller is partly finished, but will probably not be com- 
pleted for several years. The large dock has the same 
dimensions as the canal locks, namely, 1000 ft. clear 
length, 110 ft. width and 41.5 ft. over top of 
blocks at mean high water. It is excavated from solid 
rock, is lined with concrete, and is fitted with all modern 
appliances, including a 50-ton traveling crane with an 
outreach of 5 ft. beyond the center line of the dock. 
The crane will not only serve both drydocks but is 
capable of traveling along the face of some of the repair 
wharves, thus facilitating the prosecution of repairs to 


clear 


vessels. 

The pumping plant for the docks consists of four 
electric-driven centrifugal pumps with 54-in. discharge 
pipes. The gates are identical with the lock gates, 
requiring minute half to close, and 
provision is made for use, in case of necessity, of the 
emergency caisson provided for use in connection with 
repairs to the lock gates. 

All stop tools are operated by electricity. 
tools provided with individual 
smaller tools arranged in groups 


only a and a 


The larger 
motors and the 
and driven from 


are 
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countershafts. The current is obtained from the hy- 
draulic plant of the electrical division at the Gatum 
spillway, supplemented steam-driven plant at 
Miraflores. The 25-cycle alternating current is trans- 
mitted to the Balboa substation at 44,000 volts. At 
the substation it is transformed to 2200 volts and so 
distributed through underground duct lines to the 
various shops, where it is further transformed, when 
necessary, to suitable voltages for use. The variable- 
speed tools in the machine shop are driven by direct 
current from rotary transformers within the shop. All 
other tools are driven by alternating current, generally 
at 220 volts. Current at 220 volts is available at all 
points along the water front for power purposes and 
at 110 volts for lighting in the event that the ships’ gen- 
erators are out of use. 

Compressed air for shop use is now obtained in part 
from new compressors of 8500-cu.ft. total capacity, and 
in part from a 2500-ft. steam-driven air compressor 
installed in the same building. These compressors are 
driven by electric motors at 2200 volts. Compressed 
air is available at all the repair wharves and in all the 
shops and will be available in the drydocks. 

The steam plant is maintained for heating pickling 
tanks, dry kilns, etc., and as a reserve for operating 
smithy hammers ordinarily intended to be operated 
Incidentally it burns very little 
oil, but is fed almost entirely with scrap wood, etc., 
which would otherwise be difficult to dispose of. 


by a 


by compressed air. 


Steam, compressed air, fuel oil and water are all 
carried in pipes led through the central tunnel extend- 
ing from building 1 to building 7 with lateral branches 
to buildings 8, 14, 28, 7 and 12. The duct lines for 
electric conductors are built into the wall of this tunnel 
with suitable openings for junction boxes, etc. The 
main sewer for toilet fixtures is also carried through 
this tunnel. This concentrates all pipe lines in spaces 
readily accessible. 


BEST SANITARY CONDITIONS 


Particular pains have been taken to insure the best 
possible sanitary conditions in the shops. Concrete 
toilet buildings with high-class fixtures have been pro- 
vided in ample number in addition to urinals in such 
shops as are not readily accessible to these toilets. In 
connection with the drydocks there will be special] toilet 
buildings capable of accommodating the crews of vessels 
in dock, although it is probable that arrangements will 
be made to permit the ships’ fixtures to be used without 
interruption. 

Aside from the overhead traveling cranes in the in- 
dividual shops and the large 50-ton crane mentioned in 
connection with the drydocks the Balboa plant is pro- 
vided with a 100-ton railroad wrecking crane, a 75-ton 
crane of similar design, and several locomotive cranes 
of smaller capacity. A 75-ton railroad wrecking crane 
usually stationed at the Atlantic end of the canal can 
also be made available at Balboa on short notice, and 
the cranes usually stationed at Balboa may be trans- 
ferred to Cristobal when required. 

There are a number of floating derricks of various 
sizes, the maximum capacity of which, with the excep- 
tion of the La Valley, Ajax and Hercules, is 20 tons. 
These smaller derricks are ordinarily in use for con- 
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struction purposes, but under conditions justifying their 
diversion from this work they may be made available 
for work on vessels. The La Valley has a capacity of 
40 tons and is self-propelled and capable of enduring 
rough weather. The Ajax and Hercules twin 
fioating cranes, nonpropelling, mounted on pontoons &8 
ft. by 150 in., with a boom capable of being revolved 
through 360 deg. Main hoists have a capacity of 250 
tons at 20 ft. clear of the pontoon and 100 tons at 
80 ft. clear of the pontoon. The drift under the 
blocks is about 160 ft. in the position for maximum 
load, with correspondingly decreased drift as the over- 
hang increases. These derricks, also the La Valley, 
while intended primarily for canal use, are available 
for work on vessels. 


are 


main 


CRISTOBAL DRYDOCK SHOPS 


The Cristobal shops are of smaller capacity than the 
Balboa shops, and are meant for repairs of less im- 
portance. They consist of three buildings of somewhat 
temporary construction, one of which houses the ma- 
chine shop, smithy, pipe shop and power plant; another 
the boiler and shipfitter’s shop; and third the 
wood-working shop. The tools modern 
construction than those in use at Balboa, no steps having 
been taken to modernize the plant pending more definite 
information as to what the demands upon it 
will be. It is, however, capable of undertaking routine 
repairs to vessels and, in emergencies, such parts as 


the 


j 
tess 


are of 


exactly 


require larger tools than are available here can be 
shipped to Balboa to be machined. Electric 
obtained through the Cristobal substation of the elec- 
trical the same that which 
serves the Balboa shops. Air compressors, with a maxi- 
mum capacity of 4300 cu.ft. per minute, deliver air to 
all points of the shops and along the principal wharves 


power is 


division from source as 


in the vicinity. 

There is available at these 
originally constructed by the French and later extended 
by the Americans after they took over the canal. This 
dock is now 300 ft. long, 50 ft. wide and 13 ft. 
deep over the blocks at mean high tide. 


shops a small drydock, 


6 in. 
At spring tide 
14 ft., but this 
spring tide. 


there is generally available a depth of 


depth cannot be depended upon even at 


AMERICANS HAVE PREFERENCE 


Practically all skilled mechanics in service on the 
United States, the law 
United States 
cents gold, and over, 


giving 
citizens. 


isthmus come from the 
preference in employment to 
First-class men 
an hour, the workday being eight hours; overtime work 
the 
time, as is 


are allowed 91 


The composition of 
time to 


is paid for at time and a half. 
force changes considerably from 
to be expected for a force so recruited and working 
in a tropical country. Workmen who American 
citizens are allowed 61 days’ leave a year with pay, if 
carried on the monthly roll; if carried on the hourly 
roll, they are allowed 51 days of similar leave. This 
leave may be allowed to accumulate for two years, be- 
yond which additional leave not taken is forfeited. 
American citizens are also paid for seven holidays 

It might be imagined from the high wages paid to 
mechanics and the with pay 
granted them that the cost of mechanics’ work in canal 
shops is high, but this is in part compensated for by 


are 


from amount of leave 


Re constr ction 


thie 


’ » oY 9 
( onstructwor 33% 


Real 


the low cost of general overhead and the low wages 


} 


of helpers and laborers, so that the actual cost as billed 


favorably with that in ordinary industrial 


outside of the countries most highl 


ly . 
isnmen 


industrially organized. 


Laborers and helpers are almost exclusively We 
Indians, whose wages range from 1l16c. an hour 
maximum of 28c. an hour, only a small percentage 


however, receiving above 20c. an hour. These emplovees, 


not being American citizens, are not entitled to le 
with pay, but those on the monthly roll are allowed 1 
n holidays. Overtime pay at time and one-half tf 


ll time in excess of 10 hours in any one day is allows 
those on the hourly roll. 

_ Everything possible has been done to eliminate th 
red tape so likely to be found in connection with am 
establishment. To this end 
person desiring work done may arrange for it at the 


the office 


Government-owned 


offices of the local establishment or, in case 


are closed, with the foreman on duty. Ships subject 


to various formalities in connection with leaving por 


4 


are excused from making deposits for work done, but 


other applicants for work to be done must place a 
before the work is Bilis for 
short t 


posit begun. work 1n the 


shops are rendered within a very me after t! 


work is completed and their payment seldom, if ever, 
requires more time than is necessary for settlement < 
port dues, etc No contracts are made for work per 
formed. The charges are at actual shop cost, plu 

derate percentage for general ad trative exnense 
and pront, and the total cost is believed to be less thai 
») As c or South American establishments, and 
many cases even less than in many establishments in 
the United States. 


A Question of Weight 


BY JOHN VINCENT 

Some days ago I received what secmed to be a ret 
hot tip. To be sure, it came from an electrical man 
a t he had raight from man in t : 
chine-too] industry. Like all stories it may have 
somewhat distorted by being tossed about by word o 
mouth, but it seemed good at the time and led to a lette: 
from which the following paragraphs are extracted: 

“T have been informed that you have been conducting 
certain mechanical analy f ind t ts on different type 
of engine lathes being built today which show that o 
type of these lathes which is 390 Ib. lighter than it 
competitor has equal strength and rigidity. If this 1 


hould be of nterest to all machine-tool builder 


ot America at present, and since we are entering on 


struction period this matter will vitally affect 


recon 


us in our ability to meet foreign competition. 


“T will greatly appreciate hearing something fro 
1 in regard to this subject and whether or not it would 
possible to send me data regarding matter whict 
1 would be willing te have published. If the material 
t ich form that it would be readily available 


you 


ild greatly appreciate an opportunity of seeing 


the matter over with you. 


A few days later I received a reply, a part of which 


llows 
Wish to advise that we have never conducted tests 
this k However, without question there has al- 
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ways been a natural tendency of machine-tool builders 
to make things heavier than necessary and one of the 
great talking points of machine-tool salesmen is a com- 
parison of weights. They always lay great stress on 
this fect when their machine is heavier than the other 
fellow’s. 

“We have recognized for a long time that machine- 
tool builders do not like to make radical departures from 
standard designs, and there has been such a tendency 
to copy that there is very little variation in machine 
tools built for similar purposes.” 

Recently I had an opportunity of visiting this gentle- 
man and talking with him on the subject in question. 
His letter had exploded the idea that was contained 
in the “tip,” but his comments on the matter of machine- 
tool design were even more radical than those in his 
letter. 

QUESTION OF ADDITIONAL WEIGHT 


In recent years I have found, as my correspondent 
pointed out, that some machine-tool salesmen always re- 
fer to the respective weights of their machines should 
they happen to be in the slightest above the weights 
of their competitors. It is a question whether this ad- 
ditional weight has been placed where it would be of 
service to the user or whether it simply shows lack of 
ability on the part of the designer to reduce unneces- 
sarily large sections of metal which are placed in posi- 
tions where they will not appreciably affect the strength 
of the machine. It may even be detrimental if wrongly 
placed. 

The fact remains that if unnecessary weight is placed 
in the machine it adds to the cost of building it, and if 
the machine has hand-operated parts it slows down the 
speed of the operator and so causes a constant loss of 
production to the buyer. If we can obtain equal results 
from machine tocls and still have them lighter in weight, 
and so less costly and more cheaply shipped, American 
machine-tool manufacturers will be in a better posi- 
tion to meet foreign competition. 


VIEWED FROM A DIFFERENT ANGLE 


There is another idea on the weight question, which 
was brought to my attention by a manufacturer who 
viewed it from a different angle. He had had an inci- 
dent brought to attention in the matter of the 
weights of the vises used in his shop. 

Anyone who has worked on parts held in a bench vise 
knows how a light vise will give and spring from the 
blows struck on the chipping chisel or when a heavy file 
is pushed across the face of the work. This reduces 
the effectiveness of the work, and is the reason why a 
large and heavy vise in any part of the shop probably 
is in use twice as much as any of the lighter ones. In 
this case it is a question of the inertia of the vise which 
offers a firmer resistance to the vibration set up. 

The manufacturer in question had a number of small 
tool-steel parts which were broken for service by being 
placed in a vise and struck with a hammer. The work- 
man was able to judge the degree of the tempering of 
the parts by the way they tested out when he broke them, 
as toughness rather than hardness was an essential fea- 
ture and indicated whether the temper had been drawn 
sufficiently. 

This worked well until one day he came into the of- 


his 





Vol. 50, No. 8 


MACHINIST 


fice and said that the parts were not tempered at all 
but that the hardener had left them glass-hard and 
brittle. The hardener energetically denied this conten- 
tion and stated that he had made absolutely no change 
in his methods of treatment. On, investigation the 
manufacturer found that the inspector had recently re- 
ceived a new vise to take the place of the one that had 
been worn out and that the new one was much larger 
and heavier. The resistance of this heavier vise to the 
blows of the testing hammer was so much greater that 
the pieces seemed brittle. Fortunately the old vise was 
still available, and as a final analysis of the situation 
it was brought into the test and the steel that had been 
found so brittle in the heavy vise seemed tough and 
well tempered when tested in the lighter one. 

Of course this does not settle the question of weight, 
for inertia may be valuable in a bench vise and entirely 
unnecessary in the moving parts of a machine tool. Our 
vise builders may make a lighter type to go into South 
American and other foreign fields to meet the competi- 
tion of the light and flimsy tools put out by such of our 
competitors as the Germans have been in the past, but 
let us hope that our own manufacturers will pay for 
enough additional weight so that they will not be losing 
more than the extra cost of the vise every day in the in- 
effectiveness of the workers’ efforts. 

So far as the machine tool is concerned, if it will 
stand up, have a long life and produce accurate machined 
surfaces free from chatter marks, the light-weight tool 
will be more valuable for service than one made large 
and clumsy simply to obtain additional weight for use 
as a salesman’s talking point. 


Fly Cutter and Holder 
By GILBERT H. CALM 


Here is a sketch of a fly cutter and holder that I have 
used successfully for milling fillets to exact radius and 
for milling grooves in forming dies. The tool is espe- 
cially adaptable to this purpose when the exact radius is 





as 


FLY CUTTER AND HOLDER 


not known in advance and must be found by trial, as the 
cutter lends itself readily to the necessary change in 
radius by merely screwing it onto the small arbor pro- 
vided and grinding it down. 

The cutters are easy to make, and from the method 
of their making must necessarily be truly circular in 
form. Different of cutter within a reasonable 
range may be used on one-sized holder. 


sizes 
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E WILL now take 

up the welding of 

crankshafts, mil] 
pinions, rudder-stocks and 
other repairs which must 
be lined up as accurately as 
possible. It is not neces- 
sary to go into details as to 
the exact method of making 
the Thermit welds, as these 
have already been thor- 
oughly covered. It is mere- 
ly intended to go into the 
question of allowances for 
contraction, causes of in- 
accuracies in alignment 
after welding, effects of 
mechanically preventing 
the expansion and contrac- 
tion and other possible dif- 
ficulties. 

Mechanically preventing 
the contraction of a weld, 
intentionally or otherwise, 
is a common fault in Ther- 
mit welding and can be 
prevented only by constant 
vigilance on the part of the 
operator. Most operators 
in repairing locomotive 
frames, for instance, will 


arrange to jack the sections of the frame apart or sep- 
arate them by heating the adjacent members or in some 
similar way to allow for the contraction which they 
know will take place when the metal in the weld cools. 
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[11—Thermit Welding Crankshafts, 
Mill Pinions, Etc.* 


Previous installments have given detailed direc- 
tions for making both plastic and fusion welds. 
This article gives specific directions for apply- 
ing the principles of fusion welding to the 
repair of crankshafts and replacing teeth in 
large pinions, rudder stocks and the like. 





forthcoming book, 
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FIG. 27. DESIGN OF V-BLOCKS FOR WELDING 


CRANKSHAFTS 








When, the Ther- 
mit operator is confronted 
with the problem of weld- 
ing a shaft or similar part, 
he will very often make the 
mistake of strapping the 
shaft as tightly as possible 
to a bedplate or in V-blocks, 
which will prevent the weld 
from contracting if the 
clamps are efficient, al 
though actually allowing 4 
in. or | in. for this contrac- 
tion. One particularly bad 
case is reported of “pre- 
venting contraction” in 
which an experienced op- 
erator jacked a heavy steel 
section of a rudder frame 
apart to allow for contrac- 
tion in a broken rib 8 x 4 
in. and then proceeded to 
ram the jack up in the mold 
box. The result of course 
was that the section cracked 
alongside of the Thermit 
weld and the jack had to 
be cut in two in order to 
remove it. But in crank- 
shaft welds the usual result 
of efficient clamping to keep 


however, 


the pieces in line will be the formation of holes in the 
weld which in all probability will be blamed on the 
Thermit, a new crucible, the breaking down of the 
mold or to other similar causes. 


Such holes can usually 


be easily distinguished from ordinary blowholes by the 


“Modern Welding and 





fact that their axes run parallel, or nearly parallel, to 
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THROW CRANKSHAFT 


L\WAY FOR WkhL 


the line of the contraction which, in the case mentioned 


above, is the axis of the shaft. 
To show how prone operators are to make this mis- 


1 


take one operator who ordinarily would carefully release 


} 


the clamps to allow for the contraction of a shaft weld 
small trunnion on the end 
This 


welding a piece of 
The cross-head was laid 


neglected to do so in welding 


of a heavy steel cross-head. trunnion was de- 


and placed by 5-in. 
hafting onto the cross-head. 
on a bedplate and the trunnion was set up in position on 
The 
mold was rammed and the weld poured in the usual 
way with the result that 
parallel to the axis of the 


fective was ré¢ 


a supporting block and strongly clamped in place. 


holes, or shrink-holes, occurred 


trunnion. 


DEFECTS THAT FREQUENTLY OCCUR 
As an illustration of the formation of these holes 
prick a small hole in an elastic band and then stretch 
the band. The hole at first is not noticeable, but it will 


* noticeable if the band is stretched. The original 


hole corresponds with the pores that occur in cast metal 


und the elongated hole is the result of preventing con- 
traction. A similar defect may be caused in a Thermit 
weld by having a riser the 
sand in the mold tends to prevent the riser from pulling 


with too great a flare, as 
of course the holes will 
This kind 
overcome 
the 
throws are 
the 
prevent 


in toward the weld. In this case 
the riser. 

of defect frequently occurs and difficult to 
for the part to be 
crankpin of a shaft and where the slabs or 


run nearly parallel to the axis of 


where, instance, welded is in 
sand is 
rammed tightly the 
contraction of the pin weld, and pull-holes parallel to 


such a case if 


will 


quite close together. In 


between the slabs it 
the axis of the pin will be the result. 

All of 
vented in 
previously mentioned as well as all shaft welds, rudder- 


be corrected or rather pre- 


In the cross-head weld 


these defects can 


one way or another. 

















TWO-THROW CRANKSHAFT WELDED—REPAIR 
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stocks, etc., the lighter part, or section, should be care- 
fully supported on flat blocks so that it will be stable 
without any clamp and so that it can be moved back- 
ward and forward in the line of the weld without 
affecting the alignment. A strong clamp should then 
be set in place to hold the pieces in line while ramming 
ld, but should be removed from the lighter piece 
In repairing a break 


the mol 
before preheating and pouring. 
in a small section adjoining two heavy sections it might 


even be advisable to support one or both of the heavy 
ections on rollers, as their weight alone might very 
likely pull holes in the weld. 

In welding crankshafts it is customary and best to 
align the shafts on V-blocks. These V-blocks are heavy 
pieces accurately machined and slide in a machined slot 
of a heavy bedplate. The V-blocks should be spaced 
along the slot of the bedplate so as to correspond with 
the journals of the crankshaft. Parallel to the main slot 
of the bedplate and on either side of it are smaller slots 
similar to those in planing-machine beds. The heads of 
the holding-down bolts are placed in these slots opposite 
the V-blocks and a short bar or channel placed across 
the shaft and clamped down by nuts on the 
holding-down bolts. 

The V-blocks should be so placed on the main journals 
that the shaft can slide at least | in. either way parallel 
to its axis without a shoulder or crank throw striking 
any part of the V-blocks. Experience has shown that 
crankshafts usually break in a main journal or in a 
pin journal close to a crank throw or slab, or the break 
may occur in the slab itself. It is usually desirable to 
line up the shaft with the throws in a horizontal posi- 
tion. Let us imagine a shaft with a break in one slab 
or throw close to the pin journal and the shaft lined up 
in V-blocks with the throws horizontal, the necessary 
gap cut out and the wax and mold in place ready to 


means of 


preheat. The operator would probably have a great 
deal of trouble trying to allow for the contraction and 
would probably attempt to do this by shifting one part 
of the shaft about ! in. along in the V-block and would 
place various-sized shims in the V-block to allow for the 
contraction along the line of the slab. 


{NACCURACY OF ALIGNMENT EXPLAINED 


It would all be simple enough if after pouring the 
the shaft dormant until the weld 
started to contract the shims could be removed 
from one side and placed on the opposite side to allow 
the slab to contract, but from measurements that have 
taken it has been found that immediately after 
pouring the weld there is a great deal of force exerted, 
as though a jack were placed between the sections that 
were fractured. This is of course caused by the intense 
heat of the Thermit steel conducting into the parts of 
the shaft adjacent to the weid, causing them to expand. 
One might suppose that there would be no great force 
exerted while the metal in the weld was molten, but this 
can be explained by the fact that the riser and pouring 


would remain 


when 


weld 


been 


gate have become sufficiently sluggish to hold the more 


metal below forcing upward. However, 
the parts of the shafts are 
as to slightly tilt the V-blocks 
and raise the shaft out of line. 

This may explain why the inaccuracy in alignment 


is not in the direction of the contraction of the weld but 


liquid from 
the fact that 
strongly forced apart s 


remains 
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almost at right angles to it. In a great many cases 
this tendency to separate will shift the parts of the 
shaft horizontally as much as { in. and as the V- 
blocks resist this they are tilted by the force and the 
shaft thrown out of line. 

It may be hours before any considerable contraction 
sets in, and by this time the shaft has been perma- 
nently set out of line. Heating the opposite slab will 
slightly counteract this, but not sufficiently, because 
the heat conducted from the Thermit steel will expand 
one slab a great deal more than any possible preheating 
on the opposite slab. 

Crankshafts that are broken in such a way that they 
can be lined up with the throws in a vertical position 
will be almost as far out of line because the sudden 
expansion of the adjacent parts will have to shift part 
of the shaft and even sometimes lift it partly out of the 
V-blocks, and this force is being exerted through molten 
or perhaps plastic metal so that a certain amount of up- 
setting will naturally take place. 


V-BLOCKS FOR HOLDING SHAFTS 


In order to overcome these important defects the 
special V-blocks shown in Fig. 27 will allow a horizontal 
motion after the mold is rammed. If then the proper 
allowance for contraction is made the shaft should come 
back into line because the force tending to separate the 
fracture will not be resisted and will be subsequently 
offset by an equal contraction. On the other hand such 
V-blocks will permit of watching the contractions of the 
shaft so that different allowances can be made on the 
next shaft if necessary. 

These V-blocks should be made in such a way that 
they will be divided in two parts horizontally. The 
upper and lower parts should each have divisions ac- 
curately marked on them next to the dividing line, the 
central division being longer and heavier than the rest. 
When the two parts of the V-blocks are central on each 
other, accurately turned pins, preferably tapered, may 
be inserted in reamed holes passing through the two 
lugs so as to securely fasten them together. This locates 
accurately the central position where the shaft is to be 
lined up “in line.” Where a horizontal contraction is 
to be allowed for, the pin should be left out of certain 
V-blocks and the parts of these V-blocks slightly shifted 
on each other if necessary. If the V-block pins are 
not in place the holding down bolts can be relied upon 
to hold the shaft in a desired position during the ram- 
ming of the mold. When the preheating is started these 
bolts should of course be removed and the shaft allowed 
to move freely. Another advantage of this type of 
V-block is that flat shims can be placed between the 
halves of the V-blocks to allow for different journal 
diameters instead of placing the shims on the slanting 
face of the V-blocks. The thickness of the shims will 
of course be just half the difference in the diameters 
of the journals. 

In allowing for contraction of a Thermit weld it must 
be remembered that the actual contraction of the small 
amount of Thermit steel in the space between the pieces 
is almost negligible, whereas the actual contraction of 
the weld may vary from ,; to } in. This is due to the 
fact that during the preheating operation the ends of 
the pieces at the fracture expand or approach each other 
by the amount of the expansion of the adjacent parts 
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FRACTURE IN WEB CUT AWAY FOR WELDING 


CRANKSHAFT 


FIG. 30. 


by the preheating. For instance, if the fracture is 
opened up in. to allow for the contraction the 
expansion of the parts during the preheating approach 
each other almost | in. (perhaps , in. less) the parts 
should be almost exactly in line after welding. In weld- 
ing large sections slightly greater allowances for con- 
traction should be made than in smaller ones, because 
to bring the fracture to the proper heat takes a longer 
time and consequently the heat “ further along 
the parts, causing a greater expansion and a greater 
tendency to close up the distance between the fractures. 

A large two-throw crankshaft previous to welding is 
shown in Fig. 28. This same crankshaft after welding 
is shown in Fig. 29. A 6}-in. crankshaft broken in the 
web is shown in Fig. 30 and the finished weld in Fig. 31. 


and 


soaks” 


How To LOCATE MINUTE CRACKS IN CRANKSHAFTS 
OR OTHER PARTS 


In the course of welding crankshafts and other im- 
portant work it is often found that while the part to 
be welded is broken clear through there other 
minute hairline cracks near by which are sure to give 
trouble later. It is probable that the strain thrown on 
the part when the break occurs is often sufficient to 
start these small cracks. They may also be caused by 
strains in the metal from improper treatment in the 
first place, and which may have been responsible for 
the first break. 

In any case, however they may have been caused, the 
proper thing to do is to locate these cracks and so weld 
the parts as to eliminate them. As they are many times 
so minute as to be invisible to the naked eye some other 
means must be found te locate them. A very efficient 
method is to paint the entire section with a mixture 
of whiting and alcohol. The whiting and alcohol should 
be mixed so as to form a good white paint, but not too 
thin. This dries quickly and becomes discolored by the 
grease or dirt in the very fine cracks, so that these 


are 
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WELDED 64 IN. CRANKSHAFT BROKEN 


IN THE WEB 


FIG. 31. 
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FIG. 3 DESIGNS FOR PATTERNS AND HEATING 
APPARATUS FOR REPAIRING STEEL PINIONS 
cracks show up very distinctly. Since it is the oil or 


dirt in these cracks that causes them to show so clearly 
on the white paint it is not a good method to detect 
cracks in a new piece. The part to be painted should of 
course be cleaned of all the dirt and grease on the sur- 
face. It is a conservative estimate to say that probably 
one-third of all crankshafts will be found to contain 
additional cracks other than where the break is visible. 
If these are not found and remedied the chances are 
that they will develop into real breaks later. 
WELDING NEW TEETH IN LARGE PINIONS TO 
REPLACE TEETH BROKEN OUT 

The Thermit process is coming into more and more 
general use in large steel works and rolling mills for 
welding teeth in heavy pinions, as it can be relied on to 
give a permanent, efficient and economical repair in the 
case of these very heavy sections. 

The following instructions cover a method which has 
been in use for several years, and if they are care- 
fully followed a satisfactory repair is assured. Many 
pinions weighing up to 17 tons have been repaired in 
this way and are now doing service. 

The repairs usually consist of replacing teeth or parts 
of teeth which have broken out. They are peculiar in 
that the tooth is a comparatively small projection on an 
extremely heavy steel casting. For this reason, if the 
repair were attempted by the ordinary method, i.e., if 
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the casting were preheated at the weld only as covered 
in previous instructions for making Thermit welds, the 
heat would be carried away into the casting so quickly, 
especially during the interval of removing the preheat- 
ing burner and tapping the crucible, that in most cases 
a poor weld would result Everything possible must 
therefore be done to conserve the heat at the weld, and 
to do this efficiently it is necessary that the whole pinion 
should be heated to a red heat. This may be done by 
bricking in the heaviest part and preheating it by means 
of oil or gas burners convenientty placed while the part 
to be welded is being preheated in the regular way. The 
company’s flaming-burner preheater attach- 
ments are admirably adapted to this preheating work, 
as they give an extremely hot flame which may be ad- 
justed to suit the conditions. Care should be taken, 
however, to bring up the heat slowly, as otherwise there 


Thermit 


is danger of cracking the pinion. 

In making all welds where a relatively small amount 
of Thermit steel is to be added to a heavy steel casting 
or where one or both of the parts to be joined is con- 
siderably heavier and larger than the Thermit 
part it is necessary to take special precautions to se- 
cure thorough amalgamation of the Thermit steel with 
the heavier part, especially at the extreme edges of the 
strain 


steel 


junction where in service the greatest 
The slightest imperfection at this line of 
extreme fiber will cause a tear to start in 


line of 
will come. 
junction or 
service which will cause a fracture of the welded part. 
A perfect weld on this extreme fiber is made more 
difficult by the fact that the metal in the weld always 
shrinks a little more than the white-hot steel of the 
pinion due to the slight difference in shrinkage be- 
tween molten steel and white-hot steel. It is necessary 
therefore that the fusion be obtained for a considerable 
depth even at the extreme edge of the Thermit steel. 
Fusion at this point is more difficult because the heat 
of the Thermit steel comes from one side only and not 
from all sides as it does near the center of the weld. 
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RECENTLY DEVELOPED METHOD OF MAKING 
WAX TOOTH PATTERN 
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For all these reasons it is desirable to increase as 
far as possible the surface exposed to the Thermit steel! 
in the width of the weld. This at the same time pro- 
duces edges or corners which melt more readily and 
thus aid in the fusion. These edges may be readil) 
produced by cutting out a groove or slot in the main 
body of the pinion at the center part of the root of the 
tooth broken out. This slot should be half the width 
of the tooth in depth and also in width, i.e., if the tooth 
to be welded in is 6 in. wide at its root the slot should 
be made 3 in. wide by 3 in. deep. The most economical 
way to cut this slot is to place the pinion on a planer 
and machine it out. 

The cutting of such a slot also serves to bring the line 
of junction between the Thermit steel and the metal of 
the pinion well into the body of the pinion so that a 
strong and efficient weld is assured. 

After the slot has been cut, the pinion in the vicinity 
of the weld should be carefully cleaned and then mount- 
ed vertically for the welding operation. In this mount- 
ing great care should be taken that the pinion is prop- 
erly supported so that there will be no danger of its 
settling under the added weight of the mold box. This 
can be accomplished in the following manner: 

First dig a hole in the ground the proper size to re- 
ceive the neck of the pinion. Then lay two T-rails 
across the top of the hole so that they will come under 
neath the shoulder of the pinion. If the ground is not 
sufficiently hard to properly support the T-rails steel 
plates can be placed underneath in order to prevent the 
rails from settling into the ground. 

With the pinion properly supported in this manner 
the next step is to provide the wax pattern for the new 
tooth. This can best be done by constructing a rough 
wooden box a little larger than the tooth in question. 
Place this against the pinion where the new tooth is to 
be added and lute around the edge of the with 
fire clay. Next fill this box completely with molten wax. 
When the wax has set remove the box and shape to 
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PREHEATING OF BODY 


FURNACE 


BIG REAR VIEW SHOWING 


OF PINION IN BRICK 


proper form by means of a templet as shown in A, 


Fig. 32. 

This templet should be made from }-in. steel plate 
and the outline of the teeth cut into it by using three 
good teeth in the pinion as a guide. The center tooth, 
however, which will be the guide for the tooth to be 
welded in, should be cut .', in. larger all around so as 
to allow for the contraction of the Thermit steel tooth. 
The two outside teeth of the templet engage with the 
teeth on each side of the wax pattern, and therefore 
when this templet is moved up and down it will cut the 
wax to proper shape and also assure that the new tooth 
is welded on in proper pitch. 

One disadvantage of this method of making the wax 
core is that if the adjacent teeth are considerably worn 
the new tooth will not conform to their shape unless the 
templet is juggled considerably when shaping the wax 
pattern. A newer method has recently been developed 
by F. N. Keithley and used with success. This method 
gives a cast tooth of the same approximate shape as 
the others in the pinion, even if considerably worn, 
which is an obvious advantage. 

Referring to Fig. 33 the broken tooth is slotted out 
as in the previous method and the adjacent teeth are 
cleaned and scraped. With the pinion in a horizontal 
position wooden strips are fitted to the bottoms of the 
tooth spaces, as shown at the left in C. Lag screws are 
screwed into these for handling purposes. Further de- 
tails of the strips are shown at E&. A mixture of two 
parts building sand to one of fire clay is sifted through 
a No. 4 mesh riddle and moistened a little more than 
for ramming a mold. If this mixture does not draw 
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well more fire clay may be added. The mixture is 
pressed between the model teeth on top of the board 
strips, as shown at the right in C. The mixture is 
rammed in firmly to a point { in. above the top of the 
tooth on the side for the wax pattern, as indicated at C 
and at F. The idea is to provide sufficient height of wax 
to allow for shrinkage. 

After the two parts are- rammed they are lifted out 


and laid carefully on a board. One-fourth of an inch 
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FINISHED WELD, SHOWING METAL IN POURING 
GATE AND RISER 


FIG. 36 


of material is then carefully scraped off of the side of 
each piece that does not come in contact with the wax, 


and the surfaces are slicked. This is to allow for 
shrinkage of both wax and Thermit steel. The two 
pieces are now placed in position as shown at D. 


Weights should be placed partly on the pieces and partly 
on the adjacent teeth to hold the pieces in place. The 
ends are then luted with fire clay and the space filled 
with small pieces of wax. The melted wax is then 
poured in, taking care not to have it too hot, as it will 
eat into the sand if it is. 

The mold parts in position and the wax poured are 
shown at D. If the pinion is shrouded the wax pattern 
for the shroud can be put on at the same time that the 
wax tooth is formed. It is only necessary to roll a clay 
rod about 1 in. in diameter and lay it against the pinion 
3 in. away all around from the space cut in the shroud. 
Back this up with a board large enough to extend above 
the top of the tooth and lute as indicated at B. 

When the wax pattern is finished the mold box should 
be placed in position and securely clamped to the pin- 
ion, the clamps to be in a position so as not to come 
in contact with the fire when the pinion is being pre- 
heated. 

This mold box should be wide enough to take in two 
teeth on each side of the tooth to be welded. Now ram 


up the mold box, allowing for a preheating gate, a 
pouring gate and a riser in accordance with instruc- 
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tions already given. When this is completed construct 
a brick furnace around the exposed part of the pinion 
and about 2 in. away from the teeth. Next place a 
sheet-iron casing around the exposed neck on top. This 
casing should be 6 in. larger in diameter than the neck 
and about 4 in. higher. Now ram sand between the 
casing and the neck and cover the top with a layer of 
sand 4 in. thick. In this way the entire pinion is in- 
sulated. 

The next step is the preheating. Place a burner at 
the bottom of the brick furnace as shown in Fig. 34, 
and start with a very mild heat. This is to avoid 
heating the pinion too quickly, thus causing internal 
strains which might result in cracking the pinion. After 
the pinion has been thoroughly soaked with heat the fire 
be increased to a good sharp heat so as to bring 
the entire pinion to a good blood red or about 1200 
deg. Fahrenheit. 

While the heating is in progress, as shown in the 
rear view, Fig. 35, place an automatic crucible of the 
proper size to hold the Thermit charge in position over 
the pouring gate and charge with the welding portion 
of Thermit. In case of very large welds it is sometimes 
necessary to use two crucibles and provide two pouring 
gates in the mold. 

Repairs of this kind usually require anywhere from 
350 to over 1000 lb. of Thermit. 

In special cases it is advisable to make up a special 
steel mixture of essentially the same analysis as that 
of the pinion. 

Continue heating in the brick furnace until the Ther- 
mit steel has cooled to about the same temperature as 
the body of the pinion, then remove the burner from the 
furnace, take off a few of the top bricks and fill in be- 
tween the bricks and the pinion with dry sand, thereby 
protecting the pinion completely from the air currents. 

The pinion should be allowed to cool slowly in this 
mold for at least six or seven days so as to thoroughly 
anneal the metal in the entire piece. The mold can then 
be dismantled, the weld trimmed and the pinion -yill be 
ready for service. A pinion previous to trimming is 
shown in Fig. 36. 
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Locating Knocks in Motors 
By C. F. A. SIEDHOF 


I am curious to learn the principle, mechanical or 
electrical, by which the vibrations from an engine are 
transmitted in the listening apparatus described by B. 
Z. Reiter on page 107 of the American Machinist. 

The combination of copper tube, steel rod and tele- 
phone receiver conneeted by wires would imply electric 
means, but how the mechanical vibrations are trans- 
formed into electrical impulses with effect in the re- 
ceiver ig not clear, while if the vibrations are mechani- 
cally transmitted what is the particular virtue of the 
copper tube and steel rod combined with a telephone re- 
ceiver-——presumably electromagnetic—to say nothing of 
the lessening of effect (assumed of course) of flexible 
wires interposed in the path of the vibrations? 

Is it possible for such flexible wires to carry the me- 
chanical vibrations witheut such loss of volume as to 
make the tests valueless? Incidentally has the distanee 
the steel rod is pulled out of the copper tube any bear- 
ing on the action of the contrivance? 
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EMANDS for operators for machine tools as 
well as for men who can make the 
led closely to exhaustion of the supply of ma- 

chinists, machine and toolm: How a 

large company manufacturing arms has 

lem by the successful organization of an 
toolmakers’ school which, in a course of eight weeks, 
turns out men for precision work within limited lines is 


tools have 


ixers. 


met this prob- 


operators 


apprentice 


here given. 

3eginning in March, 1918, and operating continuously 
since that time, the Apprentice Toolmakers’ School] was 
established by the Savage Arms Corporation, Utica, 
N. Y., to accomplish two objectives: First, to train 
new help for the operation of machine tools and sub- 
assembly work, and second, to afford an opportunity to 
the men employed as specialists on production to advance 
themselves to a position, broader 
service, higher earning capacity and more independent 


more responsible 
citizenship. 

The employer faced with the usual 
problem, so intensified throughout the country by war 
conditions, hit upon the establishment of a training 
school through which all newly empioyed labor should 
pass for test of experience and capacity and if neces 
sary for training upon their duties, and the use of 
the school for upgrading those operatives who desire 
the opportunity and whose past record and production 
experience qualifies them for advancement to the tool- 
room and perhaps to a foremanship. 


employment 


EFFECT OF LABOR TURNOVER 


The school has already benefited the factory. One 
important item is its effect on labor turnover. During 
the week ended Oct. 26, 1918, the number leaving was 
only one-half of the number employed, and was at the 
rate of 86 per cent. per Compared with the 
general turnover of 200 or more this is a 
prominent consideration both in economy and efficiency. 

The actual administration of the Training School 
comes directly under a labor manager, also has 
general charge of the administration of factory welfare, 
protection and safety from accident and fire hazard, 
The labor manager 


annum. 


per cent. 


who 


employment service and wage rates. 
is under the direction of the factory production man- 
ager, general works manager and the vice president 
respectively. The success of the type of administration 
selected is perhaps largely due to the training as a 
than as a clerical official or 


production man rather 
Problems have been 


sociologist of the labor manager. 
met from a practical operating standpoint and solved 
with the surety of experience. 

During the six months the school has been in oper- 
ation 40 men have taken the toolmaking course and 
been promoted. Two have been returned to the work 
formerly done, one as a profiler and hand filer on regular 
production work; the rest are carrying their full share 
to entire satisfaction. The training department has a 
capacity for training 5000 operatives a year, or 400 
a month, and the company purposes to increase this. 





Frank L. Glyrn, superintendent of Training 


*From a report by 
and Dilution Service, Departmemut of 


District Ne. 5, Training 
Labor 
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A Successful Apprentice Toolmakers’ School 


The toolmaking of the company is done in five de- 


partments: the small-tools, jig and fixture, punch and 


gage and model and service tool rooms. In general, 
utilized to train toolmakers as 
Men had 


several years’ experience in one or other specialty are 


a: 
adie 


the small-tools room is 


well as for its regular purposes. having 


taken from various places in the establishment and 
given the opportunity to master the intensive course. 
The reason for this is to permit them to qualify for 
higher positions. The course is as follows: 
SMALL ENGINE WORK 
Days 
( ering l 
Facing ter I 
Ba hollow ls, d | 1 
Purnir 1 le i vork 2 
lu tuy | 
LARGE ENGINE LATHE WORK 
lruing up work in chuck, drilling center, boring and reaming 2 
lurning « nder w 2 
Cutting threads, outside and insid nd tappi in 2 
MILLING MACHINI 
lilling outside tect! lon ng cutter 2 
M le t t n t 2 
Mi " i t ! 
Milli , tay | 
Milling flat w 1 4 
SHAPING MACHINI 
Shaper flat vith | ‘ 3 
tr spe Ae ; 4 
Cutt ‘ ! 1 
Shaping + 2 
Shaping work jua 2 
GRINDING MACHINE 
Grinding tapers on evlindrica 2 
Grinding ht wor n r 3 
Grinding on B. 8 ‘ 2 
Cutter sharp n ! 2 
Grinding inside hole wort! 2 
Grinding on cutter facing 1 I ! 
I lnu fa 48 


ADDITIONAL INSTRUCTION 


In addition to the regular shop instriction on machine 
tools blueprint reading and drawing is given one night 
a week for eight weeks by a highly qualified toolmaker 
for the purpose rather than 
theoretical information. 
5.40 p.m. The employees in training who remain for 
the evening instruction obtain their supper at the fac- 
Department supervisors give lectures 
discussion 


of conveying practical 
The regular shop day ends at 


tory restaurant. 
from time to time, consisting of 40 minutes’ 
and the remainder of the time devoted to inspection of 
home work done since the previous meeting and laying 
out home work for the following week. The lectures 
cover the handling of materials, tools, equipment, route- 
ing of workshop, methods, etc. The company furnishes 
a textbook on machine-shop operations entitled “Text- 
book of Advanced Machine Work,” by Robert H. Smith, 
and published by the Industrial Text Book Co., Boston., 
Mass., and also Brown & Sharpe’s “Treatise on Milling 
and Milling Machines.” 

At the close of this course the company provides each 
graduate with a complete set of tools necessary for his 
work, the employee reimbursing the company by small 
Each employee completing the course 
is also given a certificate that he has 
pleted the prescribed work in the eight weeks’ course 
of the Apprentice Toolmakers’ School of the corporation 
with the average grade of and with the individual 


weekly payments. 


stating com 
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grades stated below, and is entitled to receive this cer- 
tificate in recognition of his achievement: 

Miachine-Shop Arithmetu 


Factory Manager 


Supervisor of School 


By employing the small-tools room all machines used 
in the manufacture of small tools are available. All 
small tools required in the manufacture of the Lewis 
gun are made. These include form cutters, power-mill 
cutters, hand mills, reamers, hollow mills, arbors, taps 
and dies, broaches and all necessary cutting tools. No 
work is done in the course of training outside of regular 
production work. By putting the toolmaking on a pro- 
duction basis and passing it from operation to operation 
an opportunity is afforded to shift learners as described 
in the outline course given. 

Although the training of toolmakers is being carried 
on in the small-tools room coincidentally with the regu- 
lar work of the room and the learners actually produce 
tools for the use of the factory the production of the 
small-tools room has not decreased nor has the standard 
of spoilage increased. During the past three months 
this department has increased 100 per cent., and the 
outlook is that in the near future it will be again 
increased 100 per cent. There are at the time of 
preparation of this report (Nov. 12) 40 learners in this 
department, which is turning out three toolmakers a 
week without a cent of expense to the management, the 
value of the product turned out by the learners balanc- 
ing all operating expenses. 

The learners are taken from the production depart- 
ments only on personal application for transfer to the 
school, through the employment office. Wages during 
instruction are lower than in the shop. On promotion 
the graduate is transferred upon requisition through 
the employment department to one of the toolrooms 
needing his services, and he is then placed on the full 
rates given regular toolroom workers. If he becomes 
dissatisfied or is found unqualified he may return to his 
former production employment through the employment 
office. 

The opportunity given to work up from the ranks 
has promoted an appreciative spirit among the em- 
ployees, it is stated, and the men strive to advance 
themselves. Men taken for training are more inter- 
ested, and enter the school better prepared to appreciate 
the instruction given. The instructors are all experi- 
enced toolmakers selected from the regular force. 


TRAINING OF OPERATIVES 


When the production departments in the factory want 
additional workers they make requisition on the employ- 
ment office in the usual manner; but instead of selecting 
haphazardly from a list of applicants and sending those 
presumed to be suited to be “fitted to the job” or fired 
the employment office draws upon the training depart- 
ment for its trained men. This is done by advance 


notices to the employment department, which hires per- 
sons before they are actually needed, sending them 
direct to the training department for seasoning and 
practice. 
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The training of new help for the operation of machine 
tools and subassembly work is conducted on a separate 
floor. The equipment was taken from the regular pro- 
duction departments of the factory; it did not involve 
any outlay, for the company had been using it for 
training new help before in the old unorganized fashion. 
With regular methods of training, eliminating bad ways 
of working, guiding the new workers into right lines 
and the easiest ways, the time required to gain efficiency 
is remarkably reduced, wear and tear on machines 
lessened, spoilage greatly minimized and less machinery 
tied up under green hands than before. 


How THE NEW EMPLOYEE Is INSTRUCTED 

Instruction is given the new employee in milling, 
grinding, profiling, drilling, screw-machine operating, 
inspecting, assembling, general bench working, special 
and automatic machine operating, barrel making and 
lathe turning. During the war the new employees were 
instructed in only one operation before being subject 
to draft for regular employment from the employment 
department. The great pressure at that time for pro- 
duction prevented liberalizing the training of employees. 
It is hoped that broader training, at least related in 
operations, may now become possible. The more liberal 
the training the better, for the learner has a 
right to broader possibilities for industrial service to 
say nothing of the increased value to his employer 
and to the nation. 


social 


RATE OF PAY AFTER PROMOTION 


The material for work used for instruction comes 
from the regular production departments of the factory 
through the production engineering department. It 
passes out of the training department under the super- 
vision of the factory inspection department, one of 
the departmental inspectors applying the tests. The 
finished product goes into the regular output. 

The hours of the toolmakers’ apprentice shop and 
the training department for operatives are the same 
as the factory hours, and in every possible particular 
the department is run the same as the factory so that 
learners insensibly acquire factory discipline, which 
they continue to observe after graduation. 

The instructors in the training department have been 
selected in the main from the various departments of 
the factory, and must prove a high degree of proficiency 
before being appointed. After this primary require- 
ment comes personality, adaptability to learners—tact— 
and ability to impart information. 

The rates paid to employees after promotion from 
training are materially higher than those paid during 
learning, and become effective on promotion. This not 
only establishes a standard up to which the training 
department must measure, but also provides the learner 
with a material advance in wages to look forward to 
as soon as proficiency is obtained. If the employee 
after promotion does not maintain the requirement as 
to production, in quality or quantity, he is returned 
to the training department instead of being dismissed. 
Should an employee after being certified by the training 
department to the employment office as proficient and 
after placement in some production department become 
dissatisfied, he may return to the training department 
to qualify for another line. This system reduces the 
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percentage of “quits” and makes the training depart- 
ment a strong aid to the employment office in maintain- 
ing contentment. The training department is ranked 
by the company as coérdinate in responsibility with the 
employment department and the welfare and protection 
work. 

A third division of the training department relates 
to the training of machine and tool adjusters. These 
men are required by the factory to set up machines 
for the operators in each gang. The course of instruc- 
tion is short but intensive, covering approximately two 
weeks. The course is for men who have had experience 
in the operation of machine tools and in general bench 
work. Only those who have had production experience 
in the factory are given the opportunity which leads 
to foremanship. During the course wages are lower 
than the factory scale on piece rate, but adequate to 
excite interest in the training. 

Training is conducted on the floor devoted to train- 
ing machine operators. Learners are required to take 
machines apart and reassemble them, at the same time 
learning the names and functions of each part. Setting 
up on profilers, power mills, hand mills, lathes and screw 
machines is thoroughly gone into. 

No promotions have yet been made from this course, 
which has only recently been started. Twenty men were 
taking the course on Nov. 12. 

EMPLOYMENT OF HANDICAPPED WORKERS 

The Savage Arms Corporation has been able to give 
employment to two blind men, who are now engaged 
on production work in one of the shops, earning living 
at regular wages, instead of being condemned to official 
charity or beggary. As other blind men apply at the 
employment office further attempts to train them for 
occupations that experience suggests will be made. One 
of the speediest men in the factory, now a machine 
demonstrator, has one leg. One of the firemen, who 
keeps pace with the rest of the men and is proud of 
it, has lost an arm. There are many vocations in which 
handicapped men may enter and do their share. These 
instances show the possibilities that any establishment 
may discover and open to soldiers or victims of indus- 
trial accidents, thus saving useful lives from cold charity 
or the scrap heaps of society. 

CONCLUSION 

Training is being recognized more and more as a 
necessity to every industrial establishment. Very 
simple processes have slight need of it; but no process 
however simple but will be the better for well-thought- 
out methods of training. The training department need 
not be elaborate and costly. Whether heralded or not 
every factory perforce sets aside some regular machin- 
ery for training green hands. Without studied methods 
and an experienced teacher the green hand blunders 
through many wasted hours, or even weeks and months, 
learning how to produce, and only by accident does he 
attain the expert’s method. There is a best way to do 
anything, and the company’s training department sees 
to it that every new operative hired knows that best 
way before entering the production floor. 

The dividend in satisfaction to worker, foreman and 
management is good payment, without counting the 
immeasurably increased efficiency of the plant. Hiring 
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by usual methods, for semiskilled and skilled workers, 
is estimated to cost from $50 to $200 for each worker. 
The company obtains enough saleable product from its 
training room to meet the entire cost, so its hiring 
is free. Besides, the opportunity to freely change to 
another job within the plant, with training available 
at will, tends to make the employee more contented. 
This is reflected in the lowered turnover and the 
heightened plant morale. In this way the training de- 
partment codperates with the employment department, 
and the employment department is relieved from guess- 
ing the value of new employees. The means of abso- 
lutely testing and establishing their qualifications, 
without expense, is provided. The employment depart- 
ment is relieved from danger of sinking into a mere 
labor-recruiting agency and becomes an engineering 
element of the staff, scientific and profitable. 

The possibility of training competent toolroom work- 
ers in eight weeks, until this successful experiment of 
the company was made, could hardly have been admitted. 
The secret probably lies in their rule of admitting only 
high-grade machinists of long experience to the course, 
and those only who have served long with the company 
and themselves ask for the opportunity. The training 
is thus made a real reward and an incentive for every 
employee in the plant to look forward to. 


A Temporary Drawing Board 

By E. C. 

While the drawing table here described may not be 

a new one it may be found convenient when temporary 

drawings are to be made in the shop or home where a 
regular drawing table is not available. 

On any flat smooth-surfaced board or bench a piece 

of coarse paper is tacked as a cover. Two nails or studs 

are driven in the board near the lower edge and allowed 


FRITCH 





DRAWING BOARD 


TEMPORARY 


in. above the surface. Against these 
s-in. cold-rolled steel 


to project about 
two nails a proper length of {| x 
bar is placed, resting against the two nails. 

The drawing paper is allowed to reach 4 in. below the 
steel bar and there tacked at both corners. Two tri- 
angles complete the outfit. 

When the board is used horizontally on the table or 
the bench a slight pressure of the triangle downward 
against the straightedge will always keep it in position 
and the triangles can be moved back and forth, the 
steel bar serving as a guide and straightedge which can 
readily be removed or replaced at will when finishing 
or lettering the drawing. 




































160-2-20 (a) Washington, D. C. 


October 8, 1918. 





To: Superintending Constructor of Aircraft, U.S.N. 
Boston, Mass. 


Subject: Edibility of Casein Glue. 


Reference: (a) Supt'’g. Constr. Buffalo, letter 3-F 
dated Oct. 4, 1918. 


1. It is noted that rodents apparently consider 
lue luscious, and that they express a prefer- 

it as compered to hide glue. This may be due 

steal origin of the former. Since the compo- 





° 


nents of casein glue usually include caustic soda and 
it is natural to believe that the mastication of 
any considerable amount would have the same effect as 


lime 


exterminator. However, the manufacturers will be 
eed of your experience, and suggestion will be made, 
if feasible, a small quantity of toxic ingredient 
incorporated in the glue. 









By Directiom - Chief of Sureau. 
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Special Pullers for Bearings 


By Harry C. SATTERTHWAITE 


In building various machines and machine parts it is 
frequently necessary to diassemble the machine par- 
tially in order to replace a damaged or defective part or 
to make a necessary adjustment, but owing to the use of 
antifriction bearings of the ball or roller type in some 
machines it is often a very unhandy and difficult oper- 
ation to perform. 

In many shops the special equipment for such work 





facturing problem and the pullers described herewith 
were designed for this purpose. 

In Fig. 1 is shown a puller for removing the outer 
This 


long. 


seat. 
9 


race of a tapered roller bearing from its 
in. 


in. deep, 


race is approximately 53 in. in diameter by 


The counterbore at the bottom of the seat, 
provided the only means of getting behind the bearing. 


The two swinging arms were turned on their outer 
surfaces to the small diameter of the race, leaving the 
wedge-shaped end to expand under the race. These 


arms were expanded by means of the T-headed bolt act- 


ing against their sloping inner 























FIG.3 
FIGS. 1 TO 6. SPECIAL PULLERS FOR 
consists of a heavy hammer and a “driving bar,” which 


may be anything from a bastard file to a copper rod. 
This manner of removing such bearings has nothing to 
commend it as a time saver, and it certainly does not 
improve the condition of the raceways to subject them 
to this violent concussion. 

Having several bearings of tnis type in almost inac- 
cessible places their removal became a serious manu- 











can surfaces. A shoulder on this 
_ bolt acted as a stop against 
the cross-arm to prevent dis 
torting the race so as to cause 
t to bind in the seat. 
in Fig. 2 is shown a pulle 
for removing a_ double-row 
annular ball bearing from the 
end of a transmission shaft 
assembled in a housing. One 
eighth of an inch space be 





ween the back of the bearing 
ind an adjoining gear with a 
round corner on the bearing 


makes a special puller a neces 














sity. The channel-shaped 
piece in which the swinging 
arms are hinged serves as a 
tie bar for the puller arms and 
also holds the square nut in 
pesition when the puller is not 
in use. This nut fits loosely 
between right-angle notches 
cut in the short leg of each 


swinging arm, which prevents 
the nut turning the 
screw is tightened against the 


when 


end of the shaft. The flange 

BEARINGS on this square nut applies 
pressure to the swinging arms 

to hold them firmly behind the bearing against their 
tendency to open up on account of the radius on 
the corner of the bearing. The ends of the swinging 


arms are forged about 4} in. in diameter to fit the out- 


side of the bearing. This stiffens the puller arms, gives 


a wider contact behind the bearing and applies the pres- 


enn 
\ bathe 


sure close to the corner of the hooked 


3 is shown a tool for pulling a malleable-iron 


In Fig. 
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bearing housing out of the aluminum case and off the 
bearing on the shaft. The bearing housing is first 
driven back one quarter of an inch by means of a brass 
inserted through an opening in the case. This 
allows the puller to be slipped in sidewise behind the 
flange, as shown. The channel body and swinging arms 
are similar in construction to the puller shown in Fig. 
2, but since the pull needs to be against the case in- 
stead of against the shaft a spider is provided to take 
the thrust againt the end of the case and a ball thrust 
bearing is used to prevent undue twisting when pres- 
sure is applied. 

After the housing is removed and the bearing remains 
on the shaft, the puller shown in Fig. 4 is used to re- 
move the bearing. Three-eighths of an inch between 
the outside of the bearing and the bore of the case, with 
a gear shouldered within | in. of the end of the bearing, 
gives little room to apply a puller. The puller arms 
were machined to a slip fit between the bearing and 
case so as to project past the bearing into the recess on 
the side of the gear and so that the U-shaped washer 
could be slid into the slots in the ends of the puller arms 
behind the bearing to be pulled. Tightening tne screw 
the end of the shaft readily removed the 


rod 


against 
bearing. 

The puller shown in Fig. 5 is used for removing a 
stub shaft with integral gear, assembled with radial and 
thrust bearings and bearing housing. 

The only projecting part is the squared end of the 
shaft which is clamped between the swinging arms by 
the two bolts shown. The spider has to thrust 
against the case and is threaded to take the pulling 
screw. 

The tool shown in Fig. 6, while not a bearing puller, 
is somewhat similar in action and a very handy tool for 
various assembling operations. It is used for assem- 
bling a heavy differential assembly endwise into the dif- 
ferential housing of a rear axle. Two arms are pivoted 
at their inner ends to an expanding bar with a wedge 
end. This wedge end works between two tapered sur- 
faces at the lower end and in the inner sides of the two 
side bars. The top ends of these side bars are offset 
and attached one to each of the pivoted arms a short 
distance on either side of their pivoted ends. A chain 
is attached to the outer ends of the pivoted arms, and 
when hooked over a hoist pulls the ends of the arms up 
thus forcing the wedge firmly 
between the tapered surfaces of the side bars, causing 
them to expand under the lower end of the assembly 
being lifted or to grip the bore firmly as the case may 


legs 


and toward each other, 


be. 

If there is clearance room under the assembly the side 
bars may have hooks at their lower ends, otherwise they 
should be machined to the arc of the bore and knurled. 
lhe hook ends and working surfaces of these pullers are 
hardened to stiffen them and prevent wear. 


‘How Would You Make This Casting?” 
By JOHN COMPO 

On page 510, Vol. 49, of the 

Kk. Duggan pays me a compliment by 


Machinist M. 
declaring my 


American 


method the best he had seen for the production of this 
casting in quantities, and goes on to say that quantity 
is not to be considered—it is speed that is wanted. 


Well 
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now, I’m sure he will agree with me that quantity and 
speed go hand in hand. 

The ability to produce large quantities in quick time 
by any well-thought-out and successful method spells 
speed, but I take it that Mr. Duggan refers to a “one 
off,” or repair, job, which is a different matter entirely, 
and had I known, I could have given him a dozen rough 
but speedy ways of getting one casting. On the same 
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CORING WITHOUT A CORE BOX 

page appears another sketch from my friend’s able pen, 
in which he describes his method of making a square 
block, with a cored hole, without making a core box. I 
suppose this is a hurry-up job also, and only one cast- 
ing is required; but that really doesn’t matter, as my 
system or method of making is quite good for either 
one or six. I agree with him that there is no need 
for a core box; neither is there any need for the elab- 
orate system of tailprints shown in the sketch. 

In the first place you seldom get a casting from a pat- 
tern of this style without the ugly mark of the tail- 
prints. I very often have similar castings to produce, 
and in all cases adopt the following method, which is 
simple, quick, quite commonly used and very satisfac- 
tory, leaves no marks and produces a perfectly sound 
casting. I simply box up the block pattern and put or- 
dinary draw prints on top and bottom, the top print 
being made about half the length of the bottom print 
and well tapered, so that the core will center itself easily 
when the top part or cope is being placed in position. 
A standard round core from stock is used, and all the 
molder has to do with it after cutting to the length re- 
quired is to rub a little taper on the top end, which is 


a very simple task. 

This, in my opinion, is a far simpler and more satis- 
factory job than that shown in the sketch by Mr. Dug- 
gan, and it certainly can be turned out quicker and 


cheaper by both pattern shop and foundry than it possi- 
bly could be were his method employed. 


Molding a Large Casting 
By M. E. 


Some time ago I described how the pattern for a 
furnace door 20 in. wide and in. long was molded. 
Recently we had occasion to cast a door identical in 
design but much larger and there is a great difference 
in the way in which the patterns were made and 
molded. 

For the small casting a full pattern was made, but for 
the larger one, which measured 4 ft. 6 in. wide by 7 
ft. 3 in. long, a skeleton pattern consisting of the two 
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sides and two ends was used so that it could be molded 
in t for rolling 
over aiter 


ae | ’ i 
rhe skele 


he drag and thus avoid the necessity 
the mold was completed. 


on pattern, a core box for the flange cores 


which were in sections 14 in. long, and a “strickle 
board” constituted the outfit. The sketch shows the 
manner in which the mold was made. 


laid on 


The drag flask 


[The bottom board A was the floor of the 


foundry and leveled. B was then placed 
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in position, and molding sand filled in and st 


the required depth to form the bed C. 


Stock slab cores )) were laid on top of the sand be 
all around the mold in the position indicated in the 
sketch, and on these cores the pattern was placed so 
that the top edge of the pattern came flush with the 
top of the flask. 


the slab cores and 
filled in 


were laid on 
Sand was then 


The cores # 
against the pattern F. 


the top of cores F. 


Gay . 
bichi i Qt 
up to 
In order to make the cores EF secure so that the metal 
forming the flange would neither shift nor raise them 


the base of the cores should have been made 2 in. wide 
at least. These were in. wide, and to secure them 


it was necessary to place 48 
filled 


The cope was 


against shifting 


raccvers 
gagger 


over the cores as shown. Sand was then inf’ and 


the mold finished in the usual manner. 
made and lifted hinge fashion, and the part of the mold 
out.” Tue 


forming the front of the door was “swept 


time for two molders was 7 hours. The casting weighed 


&25 pounds. 


Counterbores 
By W. P. Lotz 

In order to fill the demand for a that 
would cover almost any size that would be required in 
our work, the 
herein was designed. 
five classes of counterbores described. 
take any cutter in its class, and any cutter or pilot can 
be interchanged with another in its 

The cutters can be ground about two-thirds of their 
length, giving much longer life than the average coun- 
terbore. This style cutter is also very economical, as a 
very small amount of high-speed steel is required for 
the cutter. Another feature in the design of this cut- 
ter is the ease of resharpening, as there is very little 
clearance to be ground away. 

Fig. 3 shows that the size E shank can be used with 
cutters from |} to 44 in. inclusive; size D shank can be 


counterbore 


interchangeable counterbore described 
As shown in the table there are 


One shank will 


class. 
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used with cutters from ! to } in. inclusive; size C shank 
can be used with cutters fron to | in ! ISlVé s 

FE shank can be used with cutters from 1 
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The “Coverage” of the Compensation Acts—II] 


By CHESLA 





The compensation acts of this country are in 
great measure based on the English laws, but 
as the divergent conditions in the two countries 
became manifest the application of the laws have 
had to be modified. In this which is the 
final one of the series on “The Coverage of the 
Ar fe,” the distinction between ac- 


article, 
Compensation 
cidents occurring “out of” and “in the course of” 
employment and at 
construed by citations from American and Eng- 


other times technically 


lish courts. 





UR compensation were borrowed 

from the English act, in which was 

limited to cases arising out of accidents, but as 
the English courts had taken so many liberties with the 
word accident we had either to accept the English legal 
meaning of the word or formulate a meaning of our 
As a result conflicting definitions and decisions 
have arisen regarding the meaning of the term. 

Lord Macnaghten’s definition is probably oftener 
quoted in this country than any other. Said he: “Acci- 
dent is used in the popular and ordinary sense of the 
word as denoting an unlooked for mishap or an un- 
toward event which is not expected or designed.” And, 
in general, recovery of compensation is limited to those 
injuries caused by accident arising out of and in the 


largely 
recovery 


acts 


own. 


course of employment. 
AMERICAN INTERPRETATIONS OF THE TERM ACCIDENT 


The North Carolina court has said that it is “an event 
resulting from an unknown cause, or an unusual and 
unexpected event from a known cause; chance; casu- 
alty.” The Louisiana court defined it as follows: “The 
word ‘accident’ per se means an unforeseen and unex- 
pected event.”” The Minnesota act defines an accident to 
be “an unexpected or unforseen event, happening sud- 
denly or violently, with or without human fault and pro- 
ducing at the time injury to the physical structure of 
the body.” 

In Wisconsin the court said: 
laws, 


“The term ‘accidental,’ 
as used in denotes something 
unusual, unexpected and undesigned. It contemplates 
an event not within one’s foresight and due to purely 
accidental causes.” In this case it was shown that a 
workman contracted typhoid fever by reason of bacteria 
in the drinking water furnished by the emplover, and 
the court held that this constituted an accident within 
the meaning of the act. 

In some states, particularly Massachusetts, the word 
accident has no place in the statute. Recovery is based 
on “personal injury,” and it has been held that anything 
constituting a personal injury entitles a workman to 


compensation 


compensation whether it resulted from an accident or 
It is not necessary that the disability or incapacity 
If the latter is 


not. 
be caused at the time of the accident. 


the proximate cause of the injury compensation is pay- 
able although the accident itself was trivial. 
An example often found in compensation cases is 


SHERLOCK 


as follows: A workman accidentally cuts his finger 
while at work, and, due to the causes which intervened 
or were superinduced by the accident, he loses his arm. 
He is entitled to compensation because the proximate 
cause of blood poisoning was the cutting of his hand. 

Frequently workmen receive slight injuries while at 
work, of which at the time they think nothing. Later 
developments show that they have suffered severe in- 
jury and may even be incapacitated. They are en- 
titled to compensation if they can link up the original 
injury with the incapacity. 

A workman may receive a slight injury and the 
nature of his employment be such that it is greatly 
aggravated and serious consequences ensue. Such an 
instance is called to mind where an elevator operator 
wrenched his ankle. He suffered little inconvenience 
and continued at work, but his weight on the lame 
ankle brought about a condition that permanently dis- 
abled him. He was entitled to, and received, com- 
pensation. 


HERNIA A MATTER OF DIVIDED OPINION 


Diseases are not accidents in the ordinary meaning 
of the term, but where the disease is the direct result 
of an accidental injury compensation is _ payable. 
Hernia has caused a great deal of discussion in the 
courts. There is also division of opinion on this sub- 
ject among medical men, one camp asserting that it 
is a disease to which we are more or less predisposed 
and not necessarily the result of an accident, while the 
other claims that it is of traumatic origin only. 

If a workman can prove that hernia resulted from an 
accident and can definitely fix the time of the injury 
and that it was received while he was engaged in the 
duties of his employment, he may be compensated, but 
if he merely discovers this condition, has suffered no 
pain or does not know just when it occurred, he has no 
claim on his employer. 


LIGHTNING, FROSTBITE AND SUNSTROKE 
QUESTION 

The question has arisen again and again whether 
lightning, frostbite and sunstroke are accidents within 
the meaning of the compensation acts, and they may 
and they may not be. 

In a Wisconsin case it was said: “Lightning stroke 
is not popularly spoken of as an accident where it comes 
from the action of the elements without the agency of 
man. When, however, the agency of man combines with 
the elements and produces injury to the employee by 
lightning stroke it may be said that the injury grows 
out of the employment and is accidental.” 

In a Scotch case it was said: “To be struck by light- 
ning is a risk common to all and independent of employ- 
ment, yet the circumstances of a particular employment 
might make the risk sufficiently exceptional to justify 
holding that the accident arose out of the employment.” 

This rule is quite generally accepted where the injury 
was caused by the elements, such as lightning, frostbite, 
and sunstroke. If the workman is subjected to no 
greater hazard by his employment than is commonly ex- 
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perienced by others in the community from the same 
cause then his injury is not compensable. If a workman 
is overcome while working on a metal roof on an ex- 
tremely hot day he would be entitled to compensation, 
but if he was overcome on the street he would not be 
entitled to it. If a workman is forced to work in a 
room having a high temperature he is likely to receive 
compensation to which under ordinary circumstances 
he would not be entitled. The “course of the employ- 
ment” therefore will determine just what accidents call 
for compensation. 


A RisK COMMON TO ALI 


Must the employer compensate employees who are 
injured by accident while on their way to work? Gen- 
erally the employer is not required to do so, as the 
street hazard is considered a risk common to all. How- 
ever, if the workman’s employment subjects him to 
street hazard greater than that assumed by the average 
person he will be entitled to compensation. A moot 
question is whether an employer is liable for the pay- 
ment of compensation to a workman who was injured 
while passing from his place of work to the street but 
while still on the premises of the employer. As to this 
the courts seem to lean to the view that the employer 
is liable. 

An injury is none the less an accident arising out of 
the employment because it is caused by the horse play 
of a fellow workman. A workman was passing from 
his bench to the street and when he started down the 
stairs a fellow workman tickled him with a folded news- 
paper, causing him to jump so that he lost his balance 
and fell, sustaining injuries. The court held that this 
accident “arose out of” and “in the course of the em- 
ployment” and that compensation should be paid. 

An accidental injury does not arise in the course of 
employment when it is the result of the employee’s 
wilful intention to injure himself or of his “serious and 
wilful misconduct.” The statutes exclude these classes 
of injuries on the ground that no man can be allowed 
to profit by his own dishonest motives. 

The Lord Chancellor in an English case said, speaking 
of “the course of employment”: “I think an accident 
befalls a man ‘in the course of’ his employment if it 
occurs while he is doing what a man so employed may 
reasonably do within a time during which he is em- 
ployed and at a place where he may reasonably be dur- 
ing that time to do that thing.” It follows that while 
accidents arise “in the course of’ the employment they 
do not all arise “out of” it, and employers should keep 
this distinction in mind. They must not arise out of the 
one or the other, but they must arise out of and be in 
the course of the employment in order to be compen- 
sable. 

DISTINCTION BETWEEN ACCIDENTS 


For instance, a workman was employed in a machine 
shop to operate a simple machine. During noon hours 
he had a habit of tinkering with a complicated machine 
of which he had little knowledge. He was warned 
to let it alone, but he persisted until he received an 
injury for which he sought compensation. He did not 
obtain it, however, as his injury, while arising in the 
course of the employment, did not arise out of it. 

Lord Justice Farrel, an English authority, has said 
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that while many accidents occur in the course of em 
ployment and not out of it he was unable to think of 
any arising out of the employment that were not also in 
the course of employment. 

Ordinarily if a workman leaves his employment and 
is injured he cannot recover compensation, a case of this 
kind, known as the “bug” case, being in substance as 
follows: A workman was wheeling raw material from 
his employer’s basement to an elevator, and while on his 
way with a load a large bug ran across the floor. He 
dropped his work and ran after the bug, smashing it on 
the with his foot; he lost and 
thrown to the floor, sustaining severe injuries to his 
back. It was held he was not entitled to compensation 
because as he had dropped his work he had got outside 
the course of his employment. The mere fact that only 
a few paces separated him from his employment made 


floor his balance was 


no difference. 


SOME EXCEPTIONS TO THE RULE 


If a workman is employed on a machine and goes to 
another part of the shop to operate another machine, 
s within the scope of his employment 


unless such act 
the employer he is outside his em- 
The ex- 


and sanctioned by 
ployment and has no right to compensation. 
ception to this rule is that in emergencies an employee 
may drop his own work to go to the aid of a fellow work- 
man because the courts recognize that emergencies are 
unusual occurrences in which the ordinary rules cannot 
be applied. 

In this respect a man working at his machine heard a 
fellow workman scream, and on rushing to the latter’s 
assistance he fell through a hole in the floor and was 
scalded to death by the steam in the apparatus below. 
Compensation was awarded. Another case is that of a 
workman in a factory that caught fire, who while cross- 
ing the street to turn in an alarm was run down by an 
it was held that his employer 
should pay him compensation. 


automobile and injured. 


[It is the essence of compensation practice that rules 


cannot be formulated by judicial decisions and prec 


edents as under the common law. Each case must de- 
pend upon the circumstances surrounding it and should 
No other 


case or decision should be considered as an authority 


be viewed alone in its relation to the statute. 


unless it is identical with the case in hand. 
EMPLOYERS MustT SIFT EACH CASE 


Lord Shaw, an English judge, has wisely said: “TI 
think it is a dangerous thing in the sphere of law to 
conjure out of analogies a principle or proposition aris- 
ing upon judicial dictums which are in any way in con- 
flict with the clear proposition and text of a modern 
statute.” Employers should look to their own statute 
and interpret each case the light of the 
statute, together which such judicial aid as may be nec- 


arising in 


essary to make the meaning of the statute clear. 

The “coverage” of the compensation acts determines 
the whole question of right and liability. It is the very 
root of the system. It fixes the right of the workman 
to compensation and it determines whether the employer 
is liable for its payment, and employers who get a good 
idea of the “coverage” of the acts will not be troubled 
with understanding what the compensation acts propose 


to do. 
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(1) The employer is primarily liable for 
not 


To 
the payme 


um up. 
nt of compensation and that liability is 


lischarged until the injured workman has been paid. 
») There must be a contract of service, express or im- 
plied, where one person stands in the relation of em- 
plover and another in the relation of employee. (3) 
Dependents who can prove that the deceased made 


1 their support are entitled 
employer. (4) Only injuries 
are compensable, and recovery 


towar 


tual contribution 
) compensation from the 
rising through accident 
limited to those 


ind “in the course of” employment. 


further accidents arising “out of” 


Hand Versus Power Feeds in 
‘Surface Grinding 
By ARTHUR W. SUITER 
901, Vol. 49 
the 


its of hand and power feeds on surface grinding ma- 


An article by Donald Baker on page 


the American Machinist, discussing relative 


hines, was of interest to me because personal experience 


led me to much the same conclu- 
thi 


and observation have 
Baker in regard to this Therefore 


on as Mr 
it was rather a surprise to find on page 10, Vol. 50 


matter. 


above-mentioned contribution in ¥ hich 
thinly veiled sarcasm 


rood 


criticism of the 


the suggestion is treated with 


with some rather irrelevant remarks thrown in fo1 
measure. 

As the writer of the first 
to toolmakers and tool 


article makes several re 
erences hops it is surely to be 
taken for granted that he is di 
in its relation to 
arguments based on manufacturing requirements are 


cussing this question 


toolroom work only, therefore all 


inapplicable to this particular matter. 
DISCON NECTED 


It may be of interest to readers of the 
Machinist to know that there are others who, like Mr. 
Baker, when using surface grinding machines such as 
Brown & Sharpe No. 2 on tool, work 
prefer to have the automatic-feed mechanism either 
disconnected or removed altogether. Mr. Senior admits 
a suspicion that there might be that have 
escaped his observation and I can confirm this by re- 
ferring him to at least three firms that have removeu 
the operating parts of the feed on their 
surface grinding machines that are used for tool work. 
The smallest of these shops keeps three such machines 
in practically constant operation; the largest has about 
25 that have received this alteration; in the other place 
at least 12 machines are in use with the power feed 
removed. Does anyone suppose that these changes have 
been made merely on account of a whim? 


OTHERS PREFER FEED 


American 


gage and die 


points 


automatic 


SoME Goop POINTS 


Mr. Baker brings up some good points in his article, 
which may be summed up as follows: 

1. A light depth of cut and a liberal cross-feed will 
distribute the heat very evenly throughout the piece. 
Compare this with the heavy-cut, fine-feed method, 


where a hot band gradually creeps across the work, 
greatly increasing the difficulty of keeping hardened 
pieces from warping. 

2. A shallow depth of cut fed across rapidly by hand 
is analogous to the practice of using a fast table 
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traverse in the cylindrical grinding of shafts, etc. This 


method is preferable principally because the even dis- 


tribution of the wear nearly eliminates the tendency of 
the face of the wheel to round over. 
3. Work is often encountered where some pertion of 


the surface to be ground can stand a materially les 


leneth of traverse than is required for the remainder. 


Is it customary to reset the power feed stops in sucl 
cases? No; but with hand feed the table travel is 
ynsciously adjusted to just cover the work and no 


more, for human nature abhors the idea of moving a 
rinding-machine table a ngle inch farther tha is 
absolutely necessary. With automatic feed, howeve 
“We should worry” is the verdict. 
1. It can hardly be disputed that for intricate or 


delicate parts hand feed gives better results every time. 


Mr the hand-feed method will b 
workman to the selection 
will 
grinding or simply rubbing 


intimates, 


Baker 
MAI HOT 


of assistance in guiding the 


wheels, for the “feel” often tell hin 


wheel is really 


of prope r 


whether the 


off the stock. 
THE PSYCHOLOGICAL PHASE 

As to the psychological phase of this question I am 
of the opinion that the omission of the power feed on 
these machines makes the workman much more atten- 
tive to his business. Another point that is well worth 
considering is the saving in the cost of building these 
machines in ease the automatic feed were omitted 


When not required these unnecessary parts are not onl 
needless outlay, but they form 
well. 


believe 


useless and repre sent 
excellent dirt traps 
There is reason to that a surface-grinding 
machine properly designed and accurately made, 
entirely devoid of the automatic-feed feature, would be 
a very salable machine tool where the work is of such 
a nature that the constant attention of the operator 
is desirable. 

The automatic feed, in belief, could advanta- 
geously be confined to machines intended only for manu- 


facturing where one operator is required to handle two 


but 


my 


or more machines. 
ONE POINT OPEN TO CRITICISM 


There is only one point in Mr. Baker’s article that 
seems open to criticism. The reference to the machine 
in question as being unpleasant to run and the inference 
that the workman will be ambitious to get the job done 
as quickly as possible, principally to get off such a 
nasty machine, are sorry compliments to both machine 
and management. If it is connected to an exhaust fan 
and the work is of an average grade there is but one 
thing that is likely to make it a disagreeable machine 
to work on, and that is the failure of those in charge 
to see that it is kept clean and properly supplied with 
wheels. 

No LoGIcAL REASON 


In the perusal of Mr. Senior’s article it is apparent 
that while all sorts of other matters are brought in 
not a single legitimate reason is advanced as to the 
actual advantages obtained from the use of automatic 
feeds on surface grinding machines used on tool and 
similar lines of work. It would be interesting and 
profitable to our readers, I am sure, to learn on what 
grounds Mr. Senior bases his conclusions. 
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T IS proposed to base education and training in 
the Ordnance Department on the following general 
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rapidly than new factories can be placed in operat 
and necessary equipment and _ supplic turned out 


























considerations: Moreover it requires a much greater personnel to 
The outstanding feature of the recent war is the fabricate the munitions for an army than is required 
tremendous extent to which science and engineering for the n itselt The efficiency of the Ordn 
have been applied to war Department at any give 
fare. It will not be disputed time is of course the co 
that future warfare will to [ ducation and | raining in the posite efficiency of its pei 
a still greater extent consist sonnel, and is particularlh 
of civil, mechanical, chem- Ordnance Department dependent on the personnel 
ical and sanitary engineer- The war has vroved to the most confirmed in the higher rrades. The 
ing operations on a stupen- optimist that the length of the night required future efficiency of the de 
dous scale. for a million freemen to spring to arms is partment is at all time 
The operations in France somewhat greater than was anticipated and that being determined by the 
have hinged time after time shortage of arms does not help matte? As the character of personnel be 
on the development of new munition-making industry must wait until war ing recruited in the lower 
methods of warfare which is imminent before actually getting started it is grades and the training 
were but the application of essential that the development of new methods being given. From the 
engineering knowledge to and devices and the training of the personnel standpoint of the ultimate 
fighting. In general the to direct their manufacture when the emergency requirements the most im 
tendency was to bring out arrives be carried on in peace times. This onk. portant work of the depart 
the new methods of warfare line of the training scheme proposed by the ment is the selection of 
prematurely, and thus allow Ordnance Department is comprehensive and proper personnel and _ its 
the opponents an oppor- shows a keen appreciation of the needs of the training. Recruitment can 
tunity to meet them with situation. not be satisfactorily sep 
counteractive measures. arated from training, and 
For instance, if the Ger- in the scheme of education 


nans had delayed the use of poisonous gases until the 
technique their had been further developed, 
the war would probably have terminated in favor of 
the Central Powers prior to the entrance of the United 
States into it. Similar remarks apply in a greater 
or lesser degree to submarine warfare, aerial warfare, 
the use of tanks and caterpillars, etc. 

The lesson to be drawn is that a nation hoping to 
maintain its place among the powers must in time of 
peace prosecute the development of new methods of 
warfare continuously and with vigor. The success of 
this development depends directly on having proper 
personnel properly trained assigned to the work. It 
to be noted in this connection that the United States 
entered the war with the benefit of the war experience 
of the allied powers and with much greater deliberation 
than can be expected in the event of future wars. 

The quantities of war material required by a modern 
army are tremendous. It is impracticable to accumulate 
more than a small portion of this material in time of 
peace. Therefore the first and most urgent necessity 
of a nation when war is imminent is to begin the 
manufacture of munitions. Experience has shown that 
soldiers can be trained for fighting very much more 


of use 


is 


and training contemplated the two are intimately con- 
nected. 

It should be understood that the 
is subject to such change as may be imposed by the 
General Staff, the War Department or legislative action, 


project outlined 
but it represents the ideal it is desired to approach. 
PERSONNEL TO BE TRAINED 


training: 
(ordnance) ; 


The following classes require ordnance 
Officers the regular establishment 
officers of the regular establishment (line); officers of 
the reserve; enlisted (ordnance); enlisted 
personnel (line); undergraduates in colleges (R. O. T. 
C.), and civilians and enlisted men at arsenals (voca- 
tional training). 

In order to get a logical viewpoint of the develop- 
ment of the proposed scheme of training these various 
classes will later be discussed in turn, but not in the 
order given above. 

It is proposed to make use of the following educa- 
tional agencies for ordnance training: 

An Ordnance School of Technology to be established 
at the Watertown Arsenal to handle the following sub- 
Metallurgy and metallography; metallurgical 


of 


personnel 


jects: 
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chemistry; testing materials; shop work (machine shop, 
smith shop, foundry) ; steam power and compressed air, 
and administration. 

Watertown Arsenal is selected for this school because 
of its splendid machine shop, foundry and steel-making 
fucilities, its status as an establishment on a production 
basis and its nearness to civil educational institutions 
of the highest grade. 

An Ordnance School of Application to be established 
at the Aberdeen Proving Ground to handle the follow- 
ing subjects: Military training for officers requiring 
it: advanced mathematics; ordnance engineering; bal- 
listics; optics; gasoline engines; electricity; chemistry, 
explosives, etc., and ordnance-drafting practice. Aber- 
deen Proving Ground is selected for this school because 


it will be the center 
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primarily for the instruction of enlisted personnel. 
This school is intended to amplify the work which has 
hitherto been done in giving instruction in the machine- 


gun schools, schools for saddlers, etc. Details are 
given below. 
Vocational Schools at Arsenals.—It will be neces- 


sary to continue the training of apprentices at arsenals 
as heretofore. It will probably be found desirable to 
extend this training to include enlisted men. It will 
have to be conducted in vocational schocls at the re- 

spective arsenals to suit the local needs. 
Training of Undergraduates in Colleges (R. O. T. C.). 
The Reserve Officers’ Training Corps is being re- 
established under the direction of the General Staff. 
It is expected to have ordnance units included. It is 
felt that the regular 





for development work 
for the department; 
it will have a person- 
nel expert in the sub- | 
jects named, and is a 
place where the nec- 
essary practical work 
of the courses can be 
out. 


Various 


carried 
The 


ice Schools 


Se rv- 
will be 
utilized to assist in 
keeping officers of the 
department in close 
touch with the 
and to bring into the 
department the latest 
ideas of the line ‘ 
troops in respect to 
ordnance material. This 
important. 

Civil Educational Institutions—These institutions 
will be utilized by (a) establishing ordnance units in 
the R. O. T. C.; (b) by sending selected officers to take 
advanced specialized work in such institutions, and (c) 
by securing from time to time the services of profes- 
sors from these institutions to give instruction in the 
schools of the department. The work under b will not 
only include technical instruction but also instruction 
in business administration, economics, etc. 

Commercial Organizations.—It is hoped that from 
time to time opportunity may be found for selecting 
officers to study both the technical and executive sides 
of large commercial organizations. Under war condi- 
tions the major part of the commissioned personnel 
of the department will consist of reserve officers 
accustomed to the conduct of business as it is car- 
ried on by civilian agencies. It is extremely important 


line 





is thought to be especially 


therefore that the methods of the department shall be 
adjusted to agree with those customarily employed in 
commercial life as closely as conditions will permit. 
This will enormously accelerate the conduct of affairs 
in the early stages of entering on a war basis. 

An Ordnance Operation, Maintenance and Repair 
School to be established at 


the Raritan Arsenal 





FIELD GUN 


courses given in high- 
grade technical 
schools and colleges 
in the subjects of me- 
chanical engineering, 
chemical engineering, 
etc., meet the needs of 
the department fairly 
well. It will be desir- 
able to have a certain 
amount of military 
drill and instruction 
and to have ordnance 
subjects introduced 
inte the regular 
courses. Texts for 
this purpose are in 
course of preparation. 
For instance, if a text 
is supplied on the subject of “‘Recoil Brakes,” the subject 
can be introduced into standard courses on mechanical 
engineering without in any way interfering with the 
value of the course from a nonmilitary standpoint. 

In general it will be satisfactory if the students in 
the first two years take any of the line courses 
(artillery, however, preferred). This will insure that 
they get the basic purely military training. For the 
advanced course (lasts two years) it is planned to allow 
the college authorities to elect from certain types of 
courses a sufficient number to make up the required 
amount of work. For instance, a junior physics course, 
which embraces the usual undergraduate work in 
optics and includes range finders, panoramic sights and 
other ordnance optical apparatus, would be allowed 
R. O. T. C. credit. The amount of credit would be 
arranged with the college authorities through the Gen- 
eral Staff and would depend on the ground covered, and 
especially upon practical laboratory work. Similarly 
a course in applied mechanics, which includes certain 
ordnance subjects as for instance “Recoil Brakes,” 
would be allowed R. O. T. C. credit. As will be ex- 
plained later the Ordnance Reserve Corps should be 
composed of specialists. The larger number of reserve 
officers should be graduates in mechanical, metallurgical 
or chemical engineering, but a certain proportion of 
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graduates in physics, mathematics and other subjects 
is desired. 

In genera! the instruction in the 
should be given by the regular college faculty, texts 
and data being furnished by the department, but the 
instruction the control of the 
college authorities. R. C. credit would 
be subject to approval by the department as to general 


advanced course 


being entirely under 
Courses for O. 


scope only. 

The end to be sought in maintaining a reserve corps 
of ordnance officers is that having such an organization 
and classification on the imminence of war the depart- 
ment will be able to expand with rapidity and place 
itself on a war basis almost immediately. It will need 
to obtain at once inspectors, production managers, 
designers, men quali- 
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talents to the best advantage. This will be of economi 
value to the individual and to the country at large 
It will also enable the department to give the officer 
training which will serve to make him immediately use- 
ful in the event that the officer is ordered to active 
duty. 

This training is to be given either at the Ordnance 
School of Technology or at the Ordnance School of 
Application, according to the particular specialty of 
the officer concerned. Fer instance, an officer who has 
taken a course in metallurgy and who intends to follow 
this line in after life would be sent to the school at 
the Watertown Arsenal. He would get into overalls 
and work for “ar in the foundry, at the cupolas, 
converters, open-hearth and electric furnaces, etc. 

This, 


a yt 


Is 


however, 





fied for research and 
development men for 
repair and = main- 
tenance and men for 
many other lines 
effort. The proper way 
to do this is to have 
in the Reserve Corps 
men who are special- 
ists and far as 
practicable trained in 
time of peace for the 


of 


as 





but the 
The great need of the 
department will be for 
of 


years, 


beginning. 


officers more ma 


and each 


who 


ture 
individual has 
had with the 
department to be 
carefully followed up. 
He 
with data concerning 
developments 


service 


is 
is to be supplied 


recent 
in the 
along the line of his 
specialty, and 
he up 


department 


when 


comes for re 





cr 





various duties they 
are to assume in war. 
For instance, if the 
department needs a 
man to assist in the 
production of gun MACHINE-GI 
forgings in a new 


plant it should be able to obtain at once from its classi- 
fied records of reserve officers one who has had the neces- 
sary experience and training and the proper personality 
to take over this work. It can do this only if it main- 
tains a large reserve of officers and keeps in touch with 
these officers at all times so that the reserve list will 
mean more to the officers charged with making the 
selection than a list of names. 

The department will find itself on reorganization 
with a reserve list of officers who have had ordnance 
experience during the recent wat. These men are 
known to the department and will form a good nucleus 
on which to build. This present discussion relates 
only te obtaining additional reserve officers. 

It is hoped that the department will be able to 
get each year at least 250 recent graduates of technical 
schools and colleges who have taken ordnance courses 
in the R. O. T. C. and who can be taken into the 
department for one year of training. These men should 
be recommended by the various college faculties. The 
training to be given each officer should as far as prac- 
ticable be along the line of work he intends to pursue 
in civil life. This will serve a double purpose. It 
will give to the individual experience that will be in- 
valuable to him in obtaining a position on leaving the 
department, in which he can exercise his particular 





N 


commission at the end 
of his five years in the 
reserve careful 
tiny will be given to the work which he has accom 


INSTRUCTION 
scru- 


plished in civil life and he will be recommended for 
recommission in the same grade, commission with ad- 
vanced rank or for discharge according to his record. 
This is to be done at the end of every period, and in 
this way it is expected the department will obtain a re 
serve of strong men who are known to the department 

It is probable that a portion of the officers in the 
reserve will not continue to pursue the line of work 
whicn it followed when commissioned, but this 
sause no embarrassment. The needs of the department 
are so varied that the men could be assigned to the 
division where their former experience could be utilized 
with the work they at the 
time engaged in. 

It is anticipated that 
basis the department will 
vacancies to fill immediately. These should filled 
from the temporary officers now holding reserve or 
national army commissions in this country and abroad, 
and the vacancies should be distributed in all grades 
from colonel to second lieutenant inclusive. The de- 
partment cannot afford to lose the opportunity which 
now presented of obtaining men whose abilities 
have been demonstrated by war experience, in many 
cases on the actual field of battle. 


need 


in connection line of are 


On again assuming a 
have a large number 


peace 
of 


be 


is 
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The hereafter occurring in the regular 
establishment should be filled from two sources. The 
highest graduates of the Military Academy should be 
into the Ordnance Department on the 
they go into the Engineer Corps. All 
remaining vacancies should be filled from the Reserve 
a year’s service with the 


Vacancies 


allowed to come 
basis as 


same 


Corps officers who have had 
department. 
The latter will 


of the country and from all walks of life. 


include men from different parts 
It would be 
an intensely democratic method of selection in that the 
poor boy would have exactly the same chance as the 
rich one of ultimately obtaining an ordnance commis- 
to be that a con- 


the occurring in the 


sion. It is believed vers desirable 


siderable portion of vacancies 
regular establishment 

filled 

nongraduates of 
Militar) Academy 
The department needs 
both 
nongraduates. 
brings 


should be from 


the 


and 
Each 
the 
par- 


graduates 





class into 
department 
ticular point of 
and training and the 
best will be 
received by a proper 
proportion of each 
type. An officer first 
entering the 
establishment as 


its 


view 


results 


regular 
an 


at any time to be an expert in more than a very few of 
the many activities of the Ordnance Department. 
Recent experience has shown that it is essential that 
ordnance officers should specialize along some lines of 
ordnance effort rather than become officers with a 
genera! all-round knowledge but without a special knowl- 
edge of some one subject. 

When permanent 
basis there will be in it in the various grades many 
officers essentially without military experience and with 


the department again reaches a 


a knowledge of only a part of the activities of the 
It will be necessary to make courses to fit 
the 


department. 
the needs of these officers, and this will be done at 
two principal ordnance schools. 

Officers of the department that show special aptitude 
for given’ subjects 
should 
portunity to specialize 
in the same by taking 


courses in 


be given op- 


advanced 
the department, in 
civil technical schools 
colleges or in 
establish- 


and 
commercial 
ments. These special 
courses should 
brace not only the en- 
phases of 
but 


em- 


gineering 
the department 
should take up 
tions of administra- 
tion, finance, shop 
management, etc. It 


ques- 








officer of ordnance 
should receive 
military training sim- 

ilar to that hitherto given provisional officers at the 
Coast Artillery School, Fort Leavenworth or else- 
where, unless he has had such prior training. 

As soon as practicable after the military training 
mentioned above has been completed, the officer should 
be given instruction which will make him acquainted 
in a general way with all classes of material handled 
by the Ordnance Department and with all the duties 
assumed by the department in connection therewith. 
To do this in a manner at all adequate will require 
two years of special training. This training may or 
may not be consecutive, but it is thought that in general 
it is preferable for the officer to get this training at as 
early a stage as practicable. 

The subjects in which he should receive instruction 
are in general the following: Advanced mathematics; 
ordnance engineering; ballistics; optics; gasoline 
engines; electricity; chemistry, explosives, etc.; ord- 
nance-drafting practice; metallurgy and metallography; 
metallurgical chemistry; testing materials; shop work 
(machine shop, smith shop and foundry); administra- 
tion, and steam power and compressed air. 

Having completed the above courses the officer may 
be considered to have the basic training requisite for 
ordnance officers. He is in no sense of the term an 


basi: A 


expert, nor is it thought to be possible for any officer 
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is considered essential 

that ordnance officers 
of the regular establishment should maintain close touch 
with the line of the Army, and that to acquire this 
touch and to bring to the department a knowledge of 
the needs and desires of the line full use should be 
made of the various educational activities of the Army 
outside of the Ordnance Department. It is thought that 
at all times there should be ordnance officers in each 
of the following schools: Army War College, Army 
Staff College, Coast Artillery, Army School of the 
Line, School of Fire for Field Artillery, School of 
Musketry and such other schools as may later suggest 
themselves. 

It is thought too that selected officers of the depart- 
ment should give lectures on ordnance subjects at the 
following schools: Coast Artillery, Engineering, Army 
Signal, Army Field Engineering, School of Fire for 
Field Artillery, School of Musketry, Signal Corps, 
Aviation and United States Military Academy. 

These lectures should furnish a liaison with the line 
of the army that would be of great value to the de- 
partment and to the line itself. 

The department should maintain courses of instruc- 
tion for officers of the line of the army for the purpose 
of giving them instruction on the theory and operation 
of all classes of ordnance material. For instance, 
courses could be given in small arms, machine rifles 
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and other infantry equipment, field artillery, railroad 
artillery, coast artillery, tanks and caterpillars, etc. 
These courses should embrace the theory of the mate- 





rial and its mechanical operation only. The tactical 
use of material is a subject for line schools. They are 
considered very important. It is certainly equally 


essential that the officer of the line should appreciate 


the ordnance standpoint as that the officer in the ord-* 


nance should appreciate the line standpoint. The fullest 
coéperation cannot be obtained unless there is a thor- 
ough understanding and sympathy between the ord- 
nance and the line and the line and the ordnance. Proper 
development of material cannot 
on. 

The vocational schools at the arsenals and the Oper- 
ation, Maintenance and Repair School at Raritan 
Arsenal will take care of the training of the enlisted 
personnel of the Ordnance Department. At the arsenals 
instruction will be given to meet local needs. The pur- 
pose of the school at Raritan Arsenal will be to furnish 
qualified men to operate the divisional repair shops, to 
handle such supply material as is charged to the Ord- 
nance Department and to instructors in the 
divisional schools described in the next paragraph. 

It has been found necessary in the past to maintain 
machine-gun schools, schools for saddlers, etc. This 
should be amplified. In each should 
be established to which line organizations could send 


otherwise be carried 


act as 


division a school 
selected noncommissioned officers (and perhaps officers ) 
to be trained in the care and operation of ordnance 
material. This instruction should be confined to ele- 
mentary theory and operation, but should not embrace 
tactical use. 


Personals 


Maj. Ray W. Fuller was engaged in the export busi- 
ness with W. R. Grace & Co. of New York. 


Maj. Thomas Kirk was formerly manufacturing man- 
ager with the Columbia Manufacturing Co., Columbia, 
Penn., and was in the service nearly 14 months 
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First Lieut. Peter V. Kolb the 


Tennessee Coal, Iron and Railroad Co. at Birmingham 


was employed by 


Ala., as steel works manager. 

Lieut.-Col. Elmer E. Ware entered the service in 
October, 1917, as a major. In civil life Mr. Ware was 
with the Aeme White Lead Works of Detroit, Michigan. 


Capt. Robert H. Fulton, Jr. 
commissioned in August, 1917. He was formerly pur- 
chasing agent for the Aluminum Co. of 


Washington, Penn., was 
America. 


Capt. Sidney Bevine is a mechanical engineer and was 


employed by Fiske Bros. Refining Co., State St., New 
York. 
First Lieut. Ralph F. Symonds was emploved by the 


N. E. Structural Co., Boston, Mass., as works manager 
He had been in the service 13 months. 


Capt. Harold C. Strohm was e. the Beth- 


ploy ed by 


lehem Steel Co. at the New York office, and was con 
missioned first lieutenant in July, 1917. 

First Lieut. Alfred J. Carniaux before entering the 
service was with the Mexican Petroleum Transport Co.. 
New York, as mechanical! engineer. 


Capt. Samuel F. McIntosh was a consulting and con- 


tracting engineer before entering the service a vea) 


ago. His home is in Providence, R. | 
Second Lieut. Philip H. Haselton was assistant treas 
the Newman New 


He was in the service for a 


Clock Co., 178 Fulton a 


urer of 
York. year. 

First Lieut. Francis R. Larkin, discharged after 123 
months’ service, was formerly a salesman for the 
Amalgamated Machining Corporation of Chicago, II! 
Mr. Larkin before entering the service 
with the New 


was connected 


York office of that company 











| ne | 











HEAVY-ARTILLERY 


TRACTOR 





362 AMERICAN 





MACHINIST 








[s (f= S/n —* 


Kimball of Boston, Mass., was a 
with offices at 75 State St. before 
Captain Kimball was commis- 


Capt. Herbert S. 
chemical engineer 
entering the service. 
sioned in June, 1917. 


*% x 


Providence, R. L, a 
with the Builders’ 
located at the 
a year 


First Lieut. Alan A. Wood of 
mechanical engineer and formerly 
iron Foundry of that city, has been 
Watertown Arsenal since entering the service 


ago 


Capt. Claudius Lee will return to the Virginia Poly- 
technical Institute, Blacksburg, Va., where he was 
professor of electrical’ engineering before entering the 
service in July, 1917. 


. 


Maj. Sherman M. MecFedries of Milwaukee, Wis., 
who was with the Cutler-Hammer Manufacturing Co. 
before entering the service, was commissioned in Decem- 
ber, 1917. 

First Jasper W. Nicolls entered the service 
in November, 1917. He was formerly employed by the 
Standard Oil Co. at Bayonne, N. J., on the operation of 
crude-oi! stills. 


Lieut. 


Second Lieut. Fred L. Cook entered the service on 
Nov. 22, 1917. In civil life Mr. Cook is a mechanical 
engineer and was employed by Fayette R. Plumb, Inc., 


of Philadelphia, Penn. 


Personal History of Col. J. C. Heckman 


Col. J. C. Heckman of the Ordnance Field Service, 
who did such good \ ork with the Supply Division, came 
to the Ordnance Department in May, 1917, from the 
Larkin company, Buffalo, at which plant he was in 
charge of manufacturing, warehousing, shipping, the 
purchasing of raw materials and the development of 
new departments and extensions. Colonel Heckman 
went with the Larkin company in June, 1900, as 
chemical engineer, later becoming plant engineer, dur- 
ing which time he built up the technical staff of 
chemists and engineers that handled the wide variety 
of industrial problems both for the Larkin company 
and its allied interests. 

Colonel Heckman’s early technical experience was 
with the William Cramp & Sons Ship and Engine 
Building Co., where he spent two years in electrical 
and drafting work after graduating from the Central 
Manual Training School of Phillipsburg, N. J.; he also 
spent his summer vacations as draftsman and engineer 
in the shipyard of this company while attending 
Lafayette College. 


After graduating from 1899 Colone! 


Lafayette in 


Heckman took a post-graduate course in chemical engi- 
neering at the Massachusetts Institute of Technology 
in 1899 and 1900. 





Colonel Black of Procurement Back 
With Ford, Bacon & Davis 


Col. Charles N. Black, until recently with the Procure- 


ment Division of Ordnance, has returned to Ford, 
Bacon & Davis, engineers, New York, of which firm 
he is and has been a member. Colonel Black graduated 
¢rom Princeton in 1888 with the degree of A.B., follow- 
ing this with a post-graduate course in engineering 
from which he graduated in 1890. His first engineering 
experience was with the Brush Electric Co., with which 
concern he remained six years, becoming general 
superintendent. In 1896 he entered the employ of the 
Walker Manufacturing Co. of Cleveland and was put 
in charge of its New Haven factory. This firm was 
acquired by the Westinghouse Electric and Manufactur- 
ing Co. in 1899 and Colonel Black entered the sales 
department of that company. In 1899 he entered the 
firm of Ford, Bacon & Davis, severing his connection 
with them in 1904 and becoming vice president and 
general manager of the Kansas City Railway and 
Light Co., holding this position until 1907, when he 
became vice president and general manager of the 
United Railroads, San Francisco. From June, 1917, 
until June, 1918, Colonel Black was in the export de- 
partment of J. P. Morgan & Co. 

Colonel Black became a member of the firm of Ford, 
Bacon & Davis in 1912, and since that date has been 
a partner in the concern, although up to the present 
time not directly connected with the New York office. 
His present duties will keep him in active contact with 
the business of the firm. 


Scrap Inventory of Ordnance Material 


The estimated value of Ordnance scrap material on 
hand Dec. 31, 1918, by classes has been reported by the 
Stores and Scrap Section of the Ordnance Department 
to the Director of Sales. It should be noted that scrap 
inventories vary every day. The list is as follows: 


Lb. 
Aluminum scrap, all kinds.......... “e 46,608 
Brass scrap, all kinds....... . 5,842,351 
Cupro-nickel scrap, all kinds 781,392 
Copper scrap . ee ee ee 691,580 
Machine-shop borings and turnings. es We ee 9,714,139 
Steel, Meavy Weert SCTED.. ... 6... cciicecccvc 20,771,061 
Steel, low-phosphorous scrap. . 5,988,477 
Nickel steel, heavy-melting scrap........... .. 5,518,359 
Nickel steel, borings and turnings.......... . . 15,654,919 
Cast and malleable iron scrap.............. . 13,692,718 
ON ea ee eee ee 
py rere ee ee eee 63,365 
Mixed and miscellaneous iron and steel scrap.... 5,195,748 
Miscellaneous scrap, consisting of rags, waste 
ee Ee ET ee me Se ee 803,956 
SN IN so diy eee ev ts bee os ea 153,005 
OE SNe Bog oe eee care. Mask Melee x 322,355 
Brass, ashes and sweepings.................... 1,067,571 
AE a te Pee eA fo" ee 256,063 
Ae ee ere i ear eee 1,495,250 
fe ee ee satan Rite Wee ke Sek wane 269,847 
Ammonium picrate .... 5,000 
er ear Cer e cer he re Te ee 18,660 
MG © Spo ev aS Wee aie . .88,352,324 
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Readjustment in the Automobile Field 


Detroit, the center of automobiledom, bears out the 
conclusion that the automotive industries are likely to 
be the first of all machine industries to resume normal 
proportions. And because Detroit is the center of this 
industry it is perhaps more fortunate at this time 
than many other manufacturing centers. 

One large automobile concern emploving about 7000 
men is practically back to normal at this writing. 
turning out approximately 70 large motor cars every 
day and is still behind on orders. Others that have 
been even more largely on war work are getting back 
as fast as materials can be obtained and the chain 
of operations taken up once more. Those building 
trucks are in some cases still filling large Government 
orders, which is helping to stabilize the organization 
until the pleasure-car end can be put on a going basis. 

In the meantime as many men as possible are kept 
at work of various kinds, the tendency being to utilize all 
the men possible while the change is under way. It 
takes longer than might be imagined to get the tools 
and fixtures out of storage, to see that they are all in 
working order and getting material enough lined up to 
keep the work going. 

The Liberty motor contracts are just being wound 
up, the Lincoln Motor Co. completing its order for 6500 
motors in January, ard the Packard still having a num- 
ber yet to build. In the former case this has prevented 
the sort of a readjustment hoped for, because all plans 
had been made on the assurance that a much larger 
number (17,000 to be exact) was to be built. The work 
of readjustment will be pushed, however, as this or- 
ganization knows how to push it, and it will be but a 
few months when a peace product will be under way. 

The Ford readjustment is going on rapidly, with 
about 1000 cars a day output at present, and there is 
every indication that spring or early summer will find 
this and other large plants in full swing and with a 
better equipment than ever, for new machinery is 
being bougnt in large quantities by some of the larger 
automobile factories, and we may look for a tremendous 
output of motor cars, especially of the smaller types 
and lower-priced cars. The Chevrolet company is tak- 
ing a large plant at Saginaw, Mich.; the Studebaker is 
to have a larger plant at South Bend, Ind., and the 
Willys-Overland is planning an increased output. Even 
with the decreased production of 1918 the output ran 
up to 926,388, which was only a little over half of 
the output of 1917. 

All this is being reflected in the buying of machinery 
of various kinds and many lines are taking orders that 
are gratifying in the extreme. This will increase when 
the Government payments are settled, as this is delay- 
ing many of the smaller concerns in getting back to a 
peace footing. 

Some of the large firms which are blessed with very 


sizable bank accounts are doing all they can to settle 
with subcontractors and are doing the waiting them- 
This they will hasten the return of 
normal business and they will benefit in the end along 
with the industry at large. 
interdependent we are and how a benefit or 
affects us all. 


selves. realize 
We are learning how really 
injury to 
one 

The sooner Government bills are paid the better for 
that it is a 
as long as the denart- 


all concerned, although we all 
large task to know what is right 
ments try to do all the deciding themselves. It 


1 


seem far more rational to pick a 


recognize 


would 
small committee in 
each business center, men of known business ability and 
integrity, and let them decide on the merits of the con- 
trac*s in their with 
or less familiar already. This 
relieve the Washington officials of responsibility, and 
get business moving at an early date. 


districts, which they are more 


would get action, will 


There is every indication of the large builders enter- 
ing a selling campaign which will try the stamina of 
all but the best organized, the best equipped and the 
best manned concerns. This all means new and better 
equipment, as in no other way can this competition be 
made or met. 

Personnel is going to count as never before, as well 
as working equipment, for without personnel the right 
equipment cannot be obtained nor can it be proper!) 
operated. As an indication that the question of per- 
sonnel is being considered the following quotation from 
a recent interview with the head of a large concern is 
both interesting and illuminating: 

“T've been trying to get in touch with labor to the 
best of my ability,” said John N. Willys, president of 
the Willys-Overland company, “and I want to say the 
day’s pay is not all that labor is thinking about. We 
must work out some plan whereby labor will share in 
the profits of the business. We are going to try that 
system in our plant. Henry Ford never lost a dollar 
when he started to pay ordinary laborers $5 a day, 
We are going 

The farmer 

As a nation 
We are 


because he got the best labor possible. 
to follow him. I believe in the future. 
will have as much luxury as the city man. 
too we are going after the world’s business. 
going to prosper for years.” 

Another angle is given by George M. Graham, sales 
manager of the Pierce-Arrow Motor Co., who predicts 
that the farmers alone will buy $10,000,000 worth of 
trucks within the next 10 years. He also says: 

“Business problems, it is true, looming large. 
We may have a bit of depression, but in a short time 
the tide will turn and business will go ahead at greater 
speed than ever before. On the other side they need 
us every minute and they must have every car we can 
give them. Wages cannot be reduced until the cost of 
living comes down.” 

We've got to keep things moving, and the automobile 
industry seems: to offer the first opportunity. 


are 
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The Daylight-Saving Plan | 


The daylight-saving plan tried out for seven 10 hours for each day, and adopted Jan. 1, 1855, 
months in this country during the spring and which has just come to light and which we are | 
summer months of 1918 proved a great success here reproducing, may be of interest to the | 
In connection with the plan and the eight-hour readers of the American Machinist. The sched- 
day the illustration of the old time-table used in ule shown on the document of course has been 





the United States Armory, Springfield, averaging for a long time obsolete. | 
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Some Avoidable Dangers in Airplane 
Construction 


By WALTER O. 





The failure of one of the four pins used in some 
airplanes to attach the wing structure to the 
fuselage and center section means an almost in 
evitable crash and the death of the occupants. The 
more frequent failure of the engine which seems 
so much more important a part is really far less 
serious because of the gliding ability of the mod- 
ern planes. Standardized inspection, which will 
surely eliminate the defective small part, is an 
essential factor in the success of the commercial 
airplane. 





sidering any subject to view it as a whole rather than 

in its component parts. That this should be true 
with the general public is not surprising, but that those 
more technically educated should be so inclined is re- 
markable. I preface my article in this way to emphasize 
the importance of bolts and pins, which otherwise might 
seem, when considered in relation to the whole structure 
of the airplane, to be rather insignificant parts. To a 
great extent the construction and quality of the small 
parts have been overshadowed by the more striking 
parts of airplane construction. A closer analysis of the 
conditions shows that these parts are vital to the struc- 
ture of the plane, as there may be from a few hun- 
dred to several thousand per ship, depending on the size 
and type. 

It is not my intention to criticize what has been ac- 
complished in the niceties of aircraft construction un- 
der the pressure existing during the war, for my expe- 
rience with those engaged in the production of aircraft 
has shown that there were few who did not give all they 
had to the solution of the problem. 

While engine trouble is dangerous and to be avoided 
it does not necessarily spell disaster. Breakage of parts 
is, however, a serious menace, and too great stress 
cannot be laid on the integrity of every piece entering 
into the construction of the plane. 

Shortly after our entry into the war the amount of 
inspection by the Government and by the manufacturers 
was greatly increased. To improve it in quality took 
time and required the development and adoption of 
known standards. Many points of standardization have 
been improved during our war experience and fixed 
quite satisfactorily, but the enforcement of their ob- 
servation in commercial work must be made universal. 

Aircraft that is liable to failure not only menaces the 
lives of those who use it, but is also dangerous to per- 
sons and property over a wide area. Makers of auto- 
mobiles have only the reputation of their cars for relia- 
bility to consider. Their factors of safety can be great 
and honest construction will keep serious accidents at 
a minimum, but with the airplane the chance of error 
is tremendously multiplied and the resultant dangers 
more than correspondingly increased. 

Of the faults that are most difficult to contro! in the 


|: IS a very general trait of human nature when con- 


ADAMS 


making of aircraft bolts and pins the worst are those 
relating to the interior structure of the piece. It is 
well known that even the best makers of steel have not 
been able to wholly eliminate pipes and seams. These, 
when existing in small-diameter bars, are very difficult 
to detect. 

One method which is capable of only a percentage de- 
tection is to break from the end of every bar a short 
piece. Should a pipe or seam be apparent the bar is 
broken farther back until it shows solid. If on breakage 
the bar is found to be solid and of proper grain the as- 
sumption is that it is usable. While this is not con- 
clusive it does, in pieces turned down from the bar, 
greatly reduce the chances of fault. The process is not 
expensive and its cost is negligible as balanced against 
loss of life or property. 

Up to this time most bolts and pins requiring close di- 
mensions have been turned from the solid bar. Some 
experiments on pieces with heads welded to the shank 
and on pieces with upset heads have been made, but in 
my opinion considerable care should be taken before 
such pieces are relied on, as the reliability of a weld is 
none too great and the upsetting of material of the ten- 
sile strength and other qualities usually required for 
such pieces sets up interior strains as yet not suffi- 
ciently determined. 

Roughly speaking from one-half to two-thirds of the 
diameter of a bar is turned off in the process, thus 
eliminating from the shank metal in which cracks are 
most likely to appear. Cracks in the remaining metal 
which reach the surface are rolled in during turning and 
are not easily distinguishable. 

Heat treatment opens the cracks, but at the same time 
darkens the surface so much that they are as hard to 
find as before. I have found that by dipping these 
parts in a sulphate of copper bath the slight deposition 
of bright copper renders the cracks readily visible and 
consequently easy of elimination by inspection. Since 
no entirely satisfactory method of covering pieces for 
rust prevention has been devised, the Army accepted my 
recommendation that this thin covering of copper be 
used also as a rust preventive during the processes of 
manufacture and of transportation. 

While heat-treating methods are usually sufficiently 
exact it must be borne in mind that to prove a smail 
piece physically entails the destruction of the piece under 
test. The usual method of testing such pieces is by the 
use of a test bar, supposedly of the same material as the 
pieces in production, which is heat treated with the 
pieces and tested as representing them. 

This is satisfactory if the test bar really is of the 
same material, especially if a percentage of the pieces 
is also tested. There have come to my observation, how- 
ever, many instances where the production material was 
so badly handled and accounted for that the test bar 
represented nothing but itself. It is obvious that with- 
out careful control of material from its initial source, 
through stockrooms and production to the actual point 
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of heat treating, it may become badly mixed and prac- 
tically unidentifiable and the heat treatment supposedly 
proper may be quite wrong for a large percentage of the 
pieces. 

In some cases makers of these parts have heat treated 
the bars before machining or at an early stage in the 
machining process. This tends to simplify the main- 
tenance of sure physical properties but introduces cer- 
tain elements of difficulty in the heat treating and 
straightening of long bars and in obtaining cutting tools 
that will stand up. 

I do not attempt to outline a definite system to cover 
these points, for such systems must differ in detail in 
accordance with layout and processes. I do, however, 
strongly emphasize the principle that some efficacious 
system must be employed if airplane parts of this na- 
ture are to bear the high responsibility constantly 
thrown upon them. 
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The foregoing shows the dangers that exist in the 
integral structure of these important pieces. Only the 
utmost care can eliminate them, and it seems of great 
importance that steps should be taken to guard against 
them. Even though every maker of planes intends that 
every precaution shall be taken it is difficult to enforce 
these precautions in his shop. 

It would seem to be not only the duty of, but good 
business for, the interests which now control airplane 
manufacture to adopt a standardized system of inspec- 
tion, and to create a force of inspectors proportionate 
to present activities, which could be augmented as neces- 
sity arises. 

Unless some well-developed and uniform method of 
general inspection is created the progress of the air- 
plane as an aid to industry and civilization will be nec- 
essarily retarded. It is not too early to take steps to 
enforce uniform safety of methcds and construction. 


Equipment and Maintenance Factors in Cost 
Accounting During Transition Period 


By L. W. ALWYN-SCHMIDT 





Careful watching of prices is one of the things 
that will have to be constantly kept in mind by 
manufacturers and others, but especially those 
among them who are transacting their business 
on a contract basis. And now that the race for 
trade is to be renewed with keenness it would 
also be well for machine builders and owners 
to take into their calculation the incorrect cost 
of equipment and maintenance charges that have 
so long and with so many been the sump into 
which their profits have filtered. 


MONG the problems to be met by machine shops 
A during the transition period is that of readjust- 
ing prices. People will think that now that the 
war is over there should be a decline in prices, and the 
danger is that the machine shops, especially those en- 
gaged in contract work, will give way to this belief, 
which would result in a general downward movement 
in the charges for job work. On the contrary, however, 
there has never been a period of our industry when 
conservative cost accounting was more necessary than 
now. 

The usual practice in contract work is to charge on 
the basis of material, plus labor, plus profit, the latter 
including overhead, depreciation, maintenance, selling 
cost and profit. With values changing as frequently as 
they have during the last few years, and as they will 
likely continue to do, the danger is that the total charge 
will not cover the shop against variations in overhead 
expense, and the plant will have to be operated on a 
too narrow profit margin. Few machine shops know 





what they should charge as profit, having no itemized 
system of cost accounting, and they continue from year 
to year to make the same uniform profit charges, which 
probably is the principal cause why many of them are 
operated at a loss. 


The fault seems to lie in making a general and uni- 
form charge for maintenance and depreciation based 
on the purchase price of the equipment, instead of on 
present-day conditions. This practice is not only funda- 
mentally wrong but absolutely dangerous at the present 
time, and should be abolished. 

The war has put an exceptional strain on the machine- 
tool equipment. Many machine shops have been work- 
ing night shifts, making the tools to do double work. 
There has also been less time for repair and maintenance 
work, with the result that depreciation has been more 
extensive and progressive. It must, therefore, be ex- 
pected that a number of machines are not working at 
the peak of efficiency and need renewal or overhauling, 
a matter that should have considerable influence on the 
general charge policy of the shops. 


THE BooK VALUE OF EQUIPMENT 


Take, for instance, a modernly equipped machine shop 
established in 1912, doing a normal business up to 
1916 and then engaging in general shop work as a sub- 
contractor on Government business. Suppose the new 
equipment of this shop had cost $100,000 and that no 
additions had been made until 1917. At that date its 
equipment would have depreciated about $30,000, tak- 
ing an average of 6 per cent. per year as a safe de- 
preciation factor. If this shop had worked night shifts 
from 1917 until the end of the present year its deprecia- 
tion would have been at least 12 per cent., which would 
make necessary further deductions of about $24,000, so 
that the book value of the equipment would stand at 
$46,000 at the beginning of 1919. 

There would be still some life left in the equipment at 
that date, but the day when it would have to be renewed 
has advanced more rapidly than under normal circum- 
stances. The shop that has failed to take into consid- 
eration this uncontrovertible fact will probably lose if 
it continues to charge for its services at the current 


rate of depreciation only, and there is even doubt 
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whether a deduction of 12 per cent. would be sufficiently 
large to offset the loss in efficiency. 

If this shop has bought new equipment to handle the 
increased volume of work considerably more had to be 
paid for it, and its purchase remains a heavy liability. 
What is the actual value of this new equipment to the 
machine shop? Is it the price paid at the purchase? 
Is it the price at which it can be purchased now, or the 
price at which it might be purchased in the future? A 
correct answer to these questions is very important. 


READJUSTING EQUIPMENT FOR NEW WORK 


In the general readjustment of the industry the first 
question is a consideration of the equipment that was 
bought for doing work requiring specially constructed 
machinery. The industrial history of two previous 
wars—the Boer war and the Russo-Japanese war— 
shows that numbers of special-purpose machines were 
thrown on the market after the conclusion of peace. 
The late war having exceeded all others with respect to 
the magnitude of industrial effort, it is expected that 
the number of machines that have outlived their use- 
fulness will be exceptionally high. Machines costing 
thousands of dollars will be sold as scrap, and it is hoped 
that their owners have provided against this by in- 
cluding their price in the yearly expense, so that this 
charge may be written off without a big loss. Of course 
there may be a market for some of these machines in 
arsenals and armament plants, but the opportunities 
for disposing of them in this manner are smal] when 
compared with the number of machines becoming 
obsolete. 

Machines that have become unusable in first-class 
construction work and those that have seen six years cr 
more of service might still do work in shops where iess 
speed and precision are required, and frequentl some 
of them may be sold at a fair price in the secvnd-har: 
market or may find a ready sale in smalle- shops es: 
in foreign countries. 


REVALUATION OF ALL Eq {PMENT RECOMMENDED 


Having cleared the shop of deaa <qu.,ment the next 
procedure is the revaluation of the remaining equip- 
ment. This shoule be done with two ideas in view, 
namely, to get its original cost price ‘ess depreciation, 
and to get its present purchase price, and on the result 
of the second will depend the future cost-charge policy. 

Machine equipment costing $100,000 in 1912 can now 
hardly be bought for $200,000, and likely this tendency 
to rise will continue. Production engineers should there- 
fore guard against it when evaluating the existing 
equipment. The cost and size of a machine shop naturally 
influence the operation cost. A large and expensive 
equipment not used to full capacity tends to preclude 
competition and so will insufficient equipment. 

It would be a technical impossibility to compare the 
work done on new tools with that done on older ones, 
but it is absolutely necessary in the interest of correct 
cost accounting that the present value of the total ma- 
chine equipment should be known so as to form a basis 
for depreciation. 

To return to the example of our machine shop. After 
having been in operation for six years it now has an 
original machine equipment valued at $46,000. It has 
provided an equipment-purchasing fund of $54,000, be- 
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ing the amount set aside to make up for depreciation. 
If no new equipment has been purchased since the 
shop began to operate there would be in hand for 
the purpose of renewal $54,000 and $46,000, which, 
theoretically at least, is the value of the 
isting equipment. To buy the same equipment 
however, would require at least $200,000, which shows 
that the shop has been operating at a loss of $100,000. 

If the equipment had been revalued from year to year 
at the then existing prices, and depreciation charged on 
the basis of the values for which the machine tools 
would have to be purchased, a more satisfactory result 
would have been obtained. Say that beginning with 
1917 the machine equipment had been booked at its 
1917 value, the account would have stood as follows: 
Original cost, $100,000, less $30,000 depreciation up to 
the end of 1916; book value, $70,000; equipment reval- 
ued at the then purchase prices, $200,000; depreciation 
for 1917 and 1918 at the rate of 12 per cent., $48,000. 
The shop then would have $78,000 in cash for the pur- 
chase of additional machinery and an equipment valued 
at whatever it may be worth at the beginning of 1919. 


ex- 
now, 


CHARGES FOR DEPRECIATION 


In other words the charge for depreciation of ma- 
chine equipment on contract work should not have been 
12 per cent. of $100,000, or $12,000, but 12 per cent. of 
$200,000, the real value to date, $24,000; or if a machine 
unit cost $5000 five years ago it would now have a book 
value of $3500, taking the rate of depreciation at 6 
per cent. To purchase the same machine today would 
probably cost $10,000, and therefore the charges against 
it would be not $300 a year but $600, the depreciation 
on its present-day repurchase value. 

Without considering accidents depreciation is a grad- 
“al process, but it is different with maintaining an 
t.,..} ment, which is influenced not only by loss of ef- 
ciency but by the price of general supplies required 
for maintenance, to which might be added the higher 
cost of labor. A shop that expended $7200 for general 
maintenance in 1916 had to pay nearly $12,000 last 
year, and if it has followed the custom of charging a 
uniform amount for maintenance based on the average 
of the preceding years or, as it is also done, correspond- 
ing with the general depreciation of the equipment, it 
would be several thousand dollars out of pocket. 

As it is impossible to apportion to each job the exact 
amount spent for maintenance during its making, and 
as it would also be unfair to the customer to do so, how 
may this best be done? 


How CAN EACH JOB BE APPORTIONED? 


Several methods have been proposed by accounting 
experts, but none of them is absolutely reliable, while 
most suffer from inability of application to actual condi- 
The following, however, seems to be a good plan, 
and its adoption will at remove the danger of 
undercharging due to lack of information about the 
Establish clearly what charges, such as 


tions. 
least 


specific cost. 
labor, repair work, supplies, renewal of minor parts, 
are properly attributable to maintenance. These enter 
under maintenance, and draw the expense 
of the last three months and use the result as the basis 
for estimating the gross of shop expense for the com- 
This method requires, of course, the an- 


average 


ing month. 
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alytical cost-accounting system, which fortunately is 
now found in most machine shops. 

Never was there a time when careful expense ac- 
counting is more essential to the efficient and profitable 
operation of a machine shop than today, and the shop 
that is not well informed about its financial position 
in danger of incurring heavy if not 


stands losses, 


failure. 


Readjustment in Different Sections. 
EDITORIAL CORRESPONDENCE 


[t seems to be generally believed that the automobile 
and motor-truck industry will be the first to get back 
to a normal basis. There is, however, a tendency to 
hold back orders for materials because of the belief 
that they are being held at abnormally high prices, 
hence orders for forgings and other parts are not as 
extensive as they might be. 

One of the best-known truck builders has, neverthe- 
less, gone right on with his program; has ordered 
materials for six to eight months’ use, obtaining a 
reduction of approximately 10 per cent. from prevailing 
prices; has guaranteed his men that no reduction will 
be made in wages and is planning for a big year’s 
business. Others are following suit, especially the large 
builders, which again brings up the question of survival 
of the fittest in the automotive industry as in all others. 
There are about 300 builders of motor trucks and there 
is market for probably 150,000 trucks, or an average of 
500 trucks per company, which means that there is room 
enough for 10 or 12 large concerns and that the rest 
are pretty sure to have hard sledding in the next few 
years. 

This condition, however, does not apply to the ma- 
¢thine-tool industry and must not be so construed, as 
the variety of machine tools necessary makes it a very 
different proposition. And we must never overlook the 
fact that the machine tool is the basic machine, or im- 
plement, of all industries; all other industries are but 
the product of the machine tool. 

Those industries that were reéquipped to manufac- 
ture other products besides their own, as for example, 
the automobile shops that changed over to airplane- 
engine work, are now going through complete read- 
justment. The machinery installed by the Aircraft 
Production Board is being appraised and either sold 
to the shop it is installed in or removed for disposal 
elsewhere. Some of the officers in charge have ap- 
proved, in some cases, offers of 60 per cent. of the list 
price for machines that have not been taken out of 
their original crates, but this has been disapproved 
in Washington, as it should be, and a better price is 
to be obtained. This is not so much to prevent the 
cencerns interested from getting machines at a low rate 
as it is to forestall any serious break in the market 
price of machine tools. 

There is no doubt that some of the shops that 
patriotically went into war work had a careful eye 
on the future by selecting so far as possible the best 
equipment for their needs on standard product. This 
was good business, and they should be perfectly willing 
to pay a fair price for it. But even if we (the Gov- 
ernment) do not get back all that we should on all the 
tools we can console ourselves somewhat by the fact 
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that whatever improved equipment goes into the shops 
adds to the nation’s assets as a manufacturing com- 
petitor of the rest of the world and that we can get back 
in taxes of various forms whatever rightfully belongs 
to us as a whole. The main thing is to get to work 
and absorb the unemployed labor that is daily increasing 
in many localities. 

In this connection some of the best-posted men in 
the manufacturing line are keen for a program that 
will act as an insurance policy for the future—not to 
pile up armament, but to retain our capacity for pro- 
duction and have it ready at a moment’s notice. Tu 
be concrete, this means to slush and store all special 
machinery, tools and fixtures for guns, shells, fuses, 
etc., preferably near the plants where they were used 
or in some place where they could be taken out and 
put to work at short notice. Most of this is already 
the property of the Government and the rest has been 
paid for in overhead charges on the first order if the 
manager knew how to charge costs. 

With this machinery, etc., properly protected and 
stored we should be able to begin actual work on 155- 
mm. guns in a few weeks after the necessity arose 
instead of waiting months for the machinery to be built. 
These machines, tools and fixtures have only a scrap 
value in the commercial world of machinery, and they 
should not be allowed to go to waste at this time. Later 
if the permanent peace of the world is assured, as 
we all hope, they can be melted up into the proverbial 
plowshares, but for the present it seems wise to hold 
them in readiness for any emergency that might arise. 

It is also advocated that some of the war program 
be completed for the same reason. A case in point is 
that of the tanks that were being built when the 
armistice was signed. There is no doubt as to the 
tank having become a great factor in many military 
operations, and even peacefully inclined engineers are 
advocating the completion of say a thousand of the 
large 40-ton tanks, which are in reality land battleships, 
and an equal number of the small tanks, or whippets. 
These, it is suggested, might be stored in suitable 
garages, or whatever they may be called, along the 
Mexican border just as reminders that invasion or raids 
by outlaws or others might not be healthy for the 
raiders. Furthermore it should help considerably to 
stabilize business in these lines. We all want to save 
every dollar possible on the expenditure for and about 
war, but we must all deprecate the attempt to make 
a showing for political purposes. It is sometimes 
cheaper to spend money than to pay the cost of not 
spending it later. 


Square Stock in Three-Jawed Chuck 
By E. KERN 

A good way to hold short pieces of square stock 
in a three-jawed chuck when no two- or four-jawed 
chuck is available is to bore out a bushing to a diameter 
just large enough to allow the square piece to be pushed 
in and then split the bushing lengthwise with a hack- 
SAW. 

Being careful to put the bushing back in the same 
position it occupied when being bored, pressure on the 
chuck jaws will hold the square stock quite firmly and 
fairly true. 


. 
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“Flexco” Lamp Guard With 
Split Handle 


The Flexible Steel Lacing Co., Chicago, Ill, has re- 
cently placed on the market the “Flexco” split-handle 
lamp guard shown in the illustration. This device has 
been made to fill a demand for a substantial handle 
guard that does not have to be wired. The halves of 
the guard, including the handle itself, open wide from 

















GUARD 


MLEXCO” SPLIT-HANDLE LAMP 


the hinge at the end of the guard and can be instantly 
closed and locked around any socket at the end of an 
extension cord, the cord itself running through grooves 
in the sections of the handle. The hinge pin is located 
in the end of the guard and can be equipped with a 
hook for hanging up the complete device if this is 
desired. 


Kell, Hock Ball-Bearing Centers 


The illustration shows one of a line of “Alive” ball- 
bearing tailstock centers that have recently been placed 

















KELL, HOCK BALL-BEARING TAILSTOCK CENTER 
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on the market by Kell, Hock & Co., St., 
Newark, N. J. The centers 
with Nos. 2, 3 and 4 shanks 
regularly supplied with but 
centers of various types can be furnished if desired. 


354 Mulberry 


are made in three sizes, 


Morse taper and are 


60-deg. centers, special 
Each center is mounted on two annular ball bearings, 
whi'e end thrust is taken by a ball thrust bearing. 
The construction is such that no chips or dirt of any 
kind can enter the bearings. Two oil pro- 
vided, which are of such size as to contain 


holes are 
an amount of 


lubricant sufficient for a month or more of use. 


Kent Metal Shop Table 


The Kent Machine Co., Kent, Ohio, recently 
placed on the market the all-metal shop table shown, 
which will be found useful for holding tools, fixtures, 
with machine work. 


has 


arbors, jigs, ete., in connection 




















KENT ALL-METAL SHOP TABLE 
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The a three-footed casting, which in- 
sures steadiness on uneven floors. The base holds the 
central column, at the top of which is secured a fixed 
table 24 in. square and 33 in. from the floor. The lower 
tuble is adjustable on the column and may be placed at 
any height, as most convenient, and if desired a third 
table can be placed on the column as well. The weight 
of the device with two tables is approximately 175 lb. 


base consists of 


Simmons Open-Side 42-In. Planing 
Machine 


The 42 x 42-in by 12-ft. heavy-duty, open-side plan- 
ning machine-illustrated is being manufactured by the 





Simmons Machine Co., Ine., r te 
Albany, N. Y. It will actu- 
ally handle work slightly 


larger than its rated capacity, 
the exact size of work being 
12 in. wide, 46 in. under the 
cross-rail, and 13 ft. long. 

The bed is made extra deep | 
and is braced with box-girder 
ties placed at short intervals 





and inclosed to prevent chips 
falling through. The tracks, 
or ways, are of extra length and are self-oiling. The 
table is of hollow, double-deck section type with cross- 
ribs to insure stiffness. Three T-slots are provided, 
the center one extending the entire length of the table. 
Stake holes are also provided, and the chip pockets at 
each end are deep. 

The housing is of box-section type with reinforcing 
It is locked to the cheek piece on 
the and is securely bolted with turned bolts in 
reamed holes. The cross-rail is supported by a heavy 
brace of box section and is locked and bolted in position 
to resist the stresses set up by heavy cuts. Both the 
cross-rail and brace have a long contact on the housing 
Power is used for raising 


SIMMONS 


ribs on the inside. 
bed 


in order to reduce vibration. 
or lowering the cross-rail. 

Two heads are used, one the cross-rail and one 
on the upright housing. All sliding parts are fitted 
with adjustable gibs to permit taking up wear, and all 
nuts are securely locked and bolted to the moving parts. 
The feeds are driven directly from the main driving 
shaft and its action is positive and not dependent upon 
the closé adjustment of friction surfaces. The friction 
feature is used only to engage the pawl that drives the 
feed. The feeds are regulated by the adjustment of a 
sliding block in a slotted faceplate, this adjustment 
being possible while the machine is in motion. The 
siotted faceplate permits the feed to be made at either 
the beginning or completion of the cut as is desirable 
to suit the work at hand. 

The drive is through spiral gearing. The rack and 
pinion are of gray iron, while the pinion is of steel. 
The bearings for the pinion driving shaft are bronze 
bushed and provided with sujtable of] cups. The take-up 
key for the end thrust is placed on the outside of the 
bed, and adjustments can be made while the machine 
On the belt-driven machine the belts 
from either side and can be locked on 


on 


is in operation. 
can be shifted 


the two loose pulleys, trip dogs being fitted with latches 
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t2-IN. OPEN-SIDE PLANING MACHINE 


that can be raised with the finger. Motor drive can 
also be furnished if desired, a reversing motor being 
used; also the cross-rail can be furnished with two 
heads and the bed may be built in any length. 


A Graduating Tool] 

By N. 

Lithgow, N 

Desiring to make a protractor and having no means of 

graduating it I devised the tool here illustrated, which 
did the work with a fair degree of accuracy. 

The body is made of {-in. drill rod 3: in. long filed to 

a chisel shape and tempered. A piece of ground stock 

in. thick by 2 in. long, hardened and drawn to a 

spring temper all over, is attached to the body as shown. 

in diameter is used to adjust it to what- 


RENWICK 
Ss. W 


A screw i in. 


ever size is required. 
To use, find the distance between each graduation on 
the article to be marked, say 0.031 in. 


as in my case. 





TOOL 


GRADUATING 


Then with a piece of drill rod 0.031 in. in diameter ad- 
just the cutting edges of the tool till the rod just fits 
between them, thus giving the exact width of each 
graduation. Next find the starting point on the job and 
mark it with a sharp small chisel. Put the adjustable 
edge of the tool in this mark and tap the tool with a 
hammer till as deep an impression as desired is left. 
Repeat this operation until the job is finished. 

When sharpening the tool always grind on the out- 
side, as the inside should be left as nearly parallel as 
possible for setting. 
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A motor-truck manufacturing plant 
with an annual capacity of 5000 trucks 
will be erected in Canada by the Re- 
public Motor Truck Co., Alma, Mich. 


The Fulton Motor Truck Co. has de- 
cided to enlarge its plant at Farming- 
dale, L. I., to greatly increase the out- 
put of 13-ton trucks during 1919. 


The Croix de Guerre was awarded by 
the French government for distin- 
guished service to French motor trans- 
port. One of the units operated more 
than 2500 motor trucks built by the 
White company, Cleveland, Ohio. 


Up to Nov. 11, 1918, approximately 
174,000,000 board feet of spruce and 
fir had been produced by the spruce- 
production personnel of the United 
States Army, which consists of 18,305 
officers, enlisted men and civilians. 


In the months between July and Octo- 
ber, 1918, when the weather conditions 
were the most favorable for aviation. 
in \1 flying days 207 trips were made 
across the English Channel. The mile- 
age traversed was 8085 and 1843 pas- 
sengers were carried in these flights. 





The Studebaker Corporation’s pro- 
duction plans for the current year call 
for an output of 40,000 cars. The com- 
pany closed a contract with the Strom- 
berg Carburetor Co., by which the Stu- 
debaker Corporation adopts the Strom- 
berg carburetor as the regular equip- 
ment on its passenger cars. 





The manufacturing of a rubber sub- 
stitute from raw material found in 
Norway is the monopoly of a company 
in Christiania, Norway. It is said that 
the manufacturing of this substitute 
has been tried for many years and is 
expected to be of great importance to 
rubber consumers, as it costs not more 
than a fraction of the price of real rub- 
ber. The company was incorporated 
with a capital of $576,000. 





Yhe Daily Telegraph, London, re- 
ports that a gigantic airplane designed 
and built by Caproni and in which it 
is jitended to fly from Italy to Amer- 
ica is nearly finished. The machine is 
a triplane of 3000 hp., with ample ac- 
commodation for a number of passen- 
gers. The proposed flying route is 
Ital; ’-Cadiz-Azores (islands) and thence 
to the American coast, landing near 

fashington, D. C. 
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The Government of India has lifted 
the import restrictions on motor trucks, 
chassis, accessories and other automo- 
tive products. 





The $68,000,000 raised by bond issue 
passed in November is now available in 
the State Treasury for highway im- 
provement in Illinois next spring. For 
first improvement the following roads 
are designated by the Illinois State 
Chief Highway Engineer: The Lincoln 
Highway, the Chicago-to-Springfield 
section of the Dixie Highway and the 
Chicago-Wisconsin Highway. Nearly 
$6,000,000 is available for work on these 
three roads. 


According to a ruling of the Treas- 
ury Department under the provisions 
of the present war revenue bill only 
those exported motor trucks are tax- 
able which were sold to domestic con- 
cerns and subsequently exported at the 
instance of the buyer. On motor trucks 
sold by the manufacturers on a direct 
export order the tax cannot be collected. 


At the University of Washington, 
Seattle, a wind tunnel of the type used 
by the National Physics Laboratory, 
England, has recently been installed 
and will be used to give students train- 
ing in aeronautical investigation and 
research. The tunnel is 4 x 4 ft. and 
the wind is drawn into the tunnel by a 
low-pitch air screw with four blades 9 
ft. in diameter. The entrance of the 
tunnel consists of a nest of 256 pipes 
24 in. in diameter. The weighing spin- 
dle is of the same design as the one 
used by the Curtiss Airplane and Motor 
Corporation, Buffalo, N. Y. 





During the war two attempts were 
made to replace fabric as an airplane- 
wing covering by using in one case 
wood veneer and in the other cellulose- 
acetate sheets. The National Advisory 
Committee for Aeronautics had made 
sand-loading and other tests on an ex- 
perimental plane using veneer for wing 
covering, and it was found that the in- 
ternal drift wires may be eliminated in 
this kind of construction and the same 
weight per square foot of service ob 
tained as in the ordinary wing. The 
use of cellulose-acetate sheets for wing 
covering was a foreign experiment and 
it was asserted that at a height of a 
few thousand feet the machine was 
almost invisible. A further advantage 
was that the field of vision of the 
operator was much increased. Cellu- 
lose-acetate sheets in a thickness of 
10/1000 of an inch have the same 
strength as the ordinary fabric wing 
cover and weigh only a little more 








than most doped fabrics as the weight 


of a square yard of cellulose sheet is 


about 9 oz. The chief difficulty in us 
ing them is that a tear once started 
spreads very rapidly. This difficulty 


was remedied by reinforcing the trans- 
parent sheet by means-of a fabric 
such as loosely woven silk. A wing of 
this sort would be waterproof, ai: 
proof and noninflammable and would 
give no trouble from stripping or peel- 
ing. There seems to be no doubt that 
if it can be obtained in the proper 
weight and strength it will prove to bh 
a very good wing covering. 





The kerosene-burning tractor is 
credited with being a big factor in rais- 


ing kerosene prices. Ordinary kero- 
sene is now 17%c. a gallon against 
1444c. in August, 1918; best grade 


kerosene is now quoted at 20%c. a 
gallon compared with gasoline at 26c. 
At present the country’s reserve stock 
of kerosene is said to be considerably 
below normal. Production was higher 
this year than last, being 1,329,410,679 
gal. up to Oct. 1, 1918, against 1,226,- 
118,996 gal. for the first nine months 
of 1917. The increase in demand, how- 
ever, has been much greater than the 
increase in production. 





Dirt is one of the worst enemies of 
an internal-combustian engine. P. T. 
Dasey, sales and research engineer of 
the Buda company, tells of an engine 
of a 5-ton truck in which six sets of 
bearings had been burned out in six 


weeks. The owner of the truck stated 
that the engine was defective. An ex- 
amination’ ef the crankcase showed 


that the oil contained 6 oz. of sand, 
in addition to 4 in. of mud at the bot- 
tom of the case. Further investigation 
showed that the owner, who was a con 
tractor, used his truck for Hauling 
crushed stone, which worked into the 
engine. 


Mrs. Louis Bennett, mother of Lieut. 
Louis Bennett, who lost his life in an 
air battle, has offered to the Aero Club 
of America $500 to be awarded as a 
prize or prizes in a parachute compe- 
tition. The Aero Club of America, ac- 
cepting the offer, has appointed a com- 
mittee of experts to draw up the rules 
and regulations for the contest. Dur- 
ing the war a large number of para 
chutes have been evolved, from which 
two types, the Goodyear company’s and 
L. B. Sperry’s, had given excellent 
results. The competition will be in- 
ternational in character and will? afford 
a thorough test of every kind of para: 
~hute. 
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One Million Homes Needed lack of which has hampered building Southern Machinery Dealers 
° th U it d St: tes for the past two years. The — To Meet at New Orleans 
In e United states of restrictions on the use _ yer The eighteenth annual convention of 
and on transportation, which largely the Southern Supply and Machinery 


Shortage Made Known by Representa- 
tives of Building and Loan Asso- 
ciations in Conference 
Twenty-five representatives of build- 
ing and loan associations from almost 
every section of the United States in 
a recent conference in Washington for- 
mulated the following statement on 

building conditions: 

“In normal times, under normal con- 
ditions, it required the building of 
about 600,000 homes a year to meet 
the normal growth of the country and 


replace thr losses occasioned by fire 
and other destructive agencies For 
the past two years, owing to causes 
growing out of the world war, this 
normal construction of homes has been 


contributed to block home construction, 
will make the resumption of home 
building possible.” 

The Division of Public Works and 
Construction Development, Information 
and Education Service, Department of 
Labor, is now working with the build- 
ing and loan interests endeavoring to 
find a way to make liquid the associa- 
tions’ assets to the end that more money 
may be available for loans. 


Old Roads of France Ruined 

The highways of France have always 
been so famous everywhere for their 
high quality that it seems hard to 
realize that French highway engineers 


Dealers’ Association will be held in the 
Grunewald Hotel, New Orleans, Apr. 
7-9. During the same week, beginning 
Tuesday, the Southern Hardware Job- 
bers’ Association will meet in the St. 
Charles Hotel, New Orleans’ which 
will enable these two jobbers’ organ- 
izations doing business in the South 
to hold several joint sessions, in which 
trade problems peculiar to the South in 
the machinery and hardware lines can 
be discussed. Invitations have been 
extended to the American Supply and 
Machinery Manufacturers’ Association 
to meet jointly with the former, and as 
usual the National Hardware Associa- 
tion will hold a meeting with the South- 


Cranes at the Big Hog Island Shipyard 




















Reproduction of a Photograph in the “Hog Island News” Showing Part of 98 Cranes in Use in the Hog Island Yard 


practically suspended. What housing 
construction has been accomplished has 
been for the major part that which was 
demanded to meet war conditions. 
Shortage of labor and restrictions on 
building material stopped the work. 

“At this time there is a shortage of 
nearly a million homes, to which must 
be added the normal requirements of 
the year just opening. Most of the 
shortage has not been abandoned, but 
has been merely wholly postponed and 
the pressure to inaugurate and com- 
plete this delayed construction will be 
felt as soon climatic conditions 
make such work feasible. 

“The demobilization of the military 
and naval forces now in progress and 
the release of workmen from shipbuild- 
ing and munition plants and other war 
industries will furnish the labor the 


as 


should come to us for advice on perma- 
nent pavements. The wear and tear 
of the heavy trucking incident to the 
moving of the vast quantities of mili- 
tary material have ruined the old roads 
and made clear that some better sur- 
face must be adopted for the future 
with its ever-increasing volume of com- 
mercial motor travel. The same diffi- 
culty is apparent in England where it 
is estimated that fifty million dollars 
must be spent to return the highways 
to their condition of 1914. 


To Hold Tractor Show 


The fourth annual National Tractor 
Show will be held in Kansas City Feb. 
24 to Mar. 1 under the direction of the 
Kansas City Tractor Club, of which Guy 
H. Hall is secretary 


ern Hardware Jobbers. The National 
Supply and Machinery Dealers’ Asso- 
ciation has also been invited. 


Opens Polish Industrial Bureau 


The Commercial and Industrial Bu- 
reau of the Polish National Depart- 
ment has opened offices at 33 West 


42nd St., New York, the object being 
to start commercial connections be- 
tween the United States and Poland 
and to collect all data and information 
which should form a basis for the 
work of the future official Polish com- 
mercial agencies in this country and 
to facilitate mutual economic relations. 
All information concerning trade con- 
ditions and business possibilities in 
Poland will be taken care of by this 
department. 
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Civil Engineers Return 
From Paris 

The delegation of the American 
ciety of Civil Engineers together with 
representatives of the other three na- 
tional engineering societies has_ re- 
turned from the joint engineering con- 
gress, held in Paris. An informal re- 
port of the work of the congress was 
made to a meeting of the four sccieties 
at the Engineering Societies’ Building, 
New York, on Feb. 10. The _ recon- 
struction problems before the French 
government, most of which are of a 
civil-engineering nature, and the plans 

for attacking them, were discussed. 


‘ 
So- 


National Foreign Trade Council to 
Meet in Chicago 

annual meeting of the Na- 
tional Foreign Trade Council will 
take place at Chicago on Apr. 27%, 
25 and 26. <A large committee on 
arrangements has been formed _ to 
provide adequate accommodations and 


The 


suitable entertainment for the dele- 
gates to the convention. John J. 
Arnold, vice president of the First 


is chairman of 
and the other members 
leaders, bankers and 
prominent industrial and commercial 
men. R. H. Aishton, Northwestern 
regional director at Chicago, is a mem- 
ber of this body. 


National Bank, Chicago, 
the committee, 


include _ labor 


Tractors Needed in Greece 

Greece is suffering from a shortage 
of agricultural machinery, particularly 
tractors. The government has just 
placed an order with an American com 
pany for 15 motor plows and 200 trac- 
tors fully equipped with plow, harrow, 
and thresher. Greece cultivates 
more than 1,300,000 hectares (1 hec- 
tare equals 2.47 acres) of land and has 
at its disposal only 160 threshers, 1200 
reapers, 100,000 plows and no tractors. 


hoe 


Moves to More Extensive 
Quarters 

The Professional and 
tion of the United States 
Service, formerly located at 239 South 
La Salle has removed to new and 
more extensive quarters at 63 East 
Adams _ St., Chicago. This section, 
formerly known as the Division of En- 


Special Sec- 
Employment 


gineering, will enlarge its service to 
include all kinds of professional and 
technical men and women. 


During the war this section did much 
work in placing engineers and technical 
men in various branches of the Govern- 
ment. Now its activities will be di- 
rected toward reconstruction and peac? 
needs. It will serve empleyer and 
registrant alike and will strive to place 


where he is 
made for 


the best 
most needed. 
this service. 

Engineers and professional men and 
women desiring the services of the Pro- 
fessional Section are requested to write 
to the foregoing address for registra 


man in the place 
No charge is 


tion blanks. In order to obtain quick 
service applicants are advised to com 
municate with the branch of the pro- 


fessional service which has 

their district 

Indiana, lowa 
should 


jurisdiction 
Those living in 
and surrounding 
with the Chi- 


over 
Illinois, 

territory 
cago office 


register 


Money in Circulation 
Money in circulation at the beginning 
of January totaled $5,951,000,000 
pared with $5,944,000,000 the 
fore and $5,120,000,000 a year ago. The 


com- 


month be 
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Bureau of Standards Takes 
Up Safety Codes 


Aims to Include Every Trade and Oc- 
cupation to Prevent Industrial 
\ccidents 


Investigations which may require two 
years or more for their completion hav« 
been put under way by the Bureau of 
Standards, Department of Commerce, 
and the Working Conditions 
Department of Labor, in order to e 
tablish a series of industrial-safet 


codes for the protection of workmen 


Service. 


from injury and to unify safety wo 
throughout the country 
At present there is little uniformit 


in the safety codes of the various states. 
although 


same industry 


conditions for the 


practically iden 


Working 
may be 


LINE of DEFENSE \ 
THAT DID NOT | 
FAIL 





Srough “* : . | 
emote rror Fs y 
the Din of Battle a 
Inetr Service St77pes were r% _aw 
Slonorably Wore / ge, \ 
population of the United States is esti- tical all parts of the country _ 


mated at 106,733,000 compared with 
105,006,000 a year making the 
money circulation per capita $55.76 
compared with $56.23 a month a 
$48.76 a year ago. The general stock 
of money in the United States is $7,781,- 
000 saahaiod with $6,256,000 a year 
ago. 


aro, 


go and 


* 


U. S. Chamber of Commerce Will 
Convene at St. Louis 

The seventh annual convention of the 

United States Chamber of Commerce 

will be held at St. Louis the week of 

Apr. 28, according to Paul V. Bunn, 


secretary of the St. Louis Chamber of 
Commerce. It is expected that 3000 
delegates will attend. Headquarters 


and probably sectional meetings will be 
held at the Hotel Statler, but the gen- 
eral meetings will be conducted at the 
Coliseum. 


greatly hampered by the 
benefited 


ufacturers are 


lack of uniformity and will be 


no less than the workmen by a uni 
cation of safety codes. 
A tentative list of codes to be for- 


ulated shows no less than 55 lines of 
work that must be covered. The aim 
is to include every trade and occupa- 
tion in order that everything possible 


injury to em- 
nation 


may be done to prevent 


ployees and economic loss to the 


through industrial accidents 

Some of the subjects to be considered, 
according to the tentative plan, have 
many subdivisions. Plant arrang 
for example, calls for consideration of 
methods of routeing material and prod- 
uct, the design of buildings and the lay 
out of a plant, exit and entrance gates 
to yards, railways and walkways, 
material 
There is also 


ement, 


road 
clearances and il- 
the matter 


ways, piles, 


Jumination 





e) 
~] 
_— 


hazards to be dealt with, and 
this will necessitate consideration of 
fire-fighting equipment, water mains 
and hydrants, spacing between build- 
ings and material related to occu- 
pancy of buildings. 

A second safety code will deal with 
construction work, including demolition 
work, excavation and trenches, retain 
ing walls, construction, frame, masonry, 
concrete and steel, scaffolds, ladders, 
stairways and runways. 

Perhaps the suggestions made for a 
study of elevator safety codes illustrate 
best for the general public the care 
that will be taken in the investigation 
and formulation of a code. Passenver 
and freight elevators will be studied, 
and among the appurtenances to which 
attention will riven 
and hatchways, shaftway 
equipment, cables, counterweights, 
guide rails and bumpers, 
landing doors and gates, cars, machin 
ery, safety devices, control and signals 


of fire 


as 


special be are 


shaftways 


landings, 


and escalators. 

Through this work 
neering and through 
state organizations to 
Working Conditions Service 
reduce industrial accidents to a 
mum. 

Codes already drawn up by states 
and private institutions will be exam 
ined and compared, and the best fea- 
tures of all will be incorporated with 
the results of the original investiga- 
tions undertaken by the Service 

The Bureau of Standards will take 
the initiative in the comparison and 
formulation of the codes, and the Work- 
will its 


on safety engi 
stimulation of 
cooperate the 
hopes to 
mini- 


ing Conditions Service exert 

influence in gaining the coéperation of 
other organizations and in obtaining 
the adoption of codes agreed upon. 


The closest coéperation will be main- 
tained by the two bureaus. 


* * 


Oliver Machinery Co. Reports 
Large Shipments 

The Oliver Machinery Grand 
Rapids, Mich., states that its shipment 
for January, 1919, was the largest in 
its history. Part of this was due to 
the fact that its export business has 
replaced some of the domestic busines@ 
of previous months. Old export orders 
were allowed to be filled because of 
shipping conditions improving. Orders 
received by the company during Jan- 
uary were within 10 per cent. of its 
average monthly business for the past 
year. 


C.. 


Statistics on Engineering 
Graduates 

Figures taken from a circular of the 
United States Bureau of Education 
show that the number of mechanical- 
engineering graduates from 1895 to 
1916 inclusive was 11,291; civil engi- 
neering, 11,621; electrical, 6357; min- 
ing, 3195; chemical, 1172; general en- 
gineering, 1897; metallurgical, 150; 
marine, 15; textile, 48; agricultural, 


31; total, 35,777. 





AMERICAN MACHINIST 


New Officers of the Material Han- 
dling Machinery Manufac- 
turers’ Association 

The board of governors of the Ma- 
terial Handling Machinery Manufac- 
turers’ Association recently elected the 
following officers: President, Calvin 
Tompkins, former dock commissioner 
of New York; vice president, James A. 
Shepard, Shepard Electric Crane and 
Hoist Co., Montour Falls, N. Y.; treas- 
urer, Lucien C. Brown, Elwell-Parker 
Electric Co., Cleveland; acting 
tary, Fred Stadelman, Wellman-Seaver- 
Morgan Co., New York Until such 
time Mr. Stadelman serve a 
paid secretary will be employed. 


secre- 


can 


as 


French Face Revenue Problem 


The French people are faced with 
the problem of raising an annual 
revenue of two billion dollars greater 
than that raised in 1914 When the 


devastation of agricultural, mining and 
manufacturing regions where 
the wealth of the country is 
is considered the situation 
ous in the extreme. 


most of 
centered 


looks seri- 


New Alloy Reported 


On account of the high temperature 
required for suitably hardening fine- 
edged tools of tungsten high-speed steel 
Sheffield toolmakers have sought a sub- 
stitute material. A new alloy produced 
by adding cobalt to chromium-carbon 
steel is reported to be best hardened by 


a temperature not exceeding 1200 C. 
For most purposes the hardening 
needed is obtained when the tool is 


cocled nautrally in draft-free air. In 
a comparative test saws of “cobalt 
crom,” as the new steel is called, con- 
tinue cutting four days, it is stated, 
without regrinding, while saws of tung- 
sten high-speed steel were dulled in 
two days and those of carbon steel in 
half a day. 
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Percy M. BROTHERHOOD, vice presi- 
dent of Manning, Maxwell & Moore, 
Inc., sailed on Feb. 8 for England, 
France, Italy and Belgium. 

RoBEeRT H. ScHUTZ has been made 
president and treasurer of the Smyth 
Manufacturing Co., Hartford, Conn., 
to succeed the late JOHN C. WILSON. 

H. W. ULLMAN is now repre- 
sentative in the St. Louis territory for 


sales 


the Rich Tool Co., Chicago. The St 
Louis office is located at 203 Security 
Building. 

Davip BULLARD has returned to the 


service of the Jones & Lamson Co. and 
will be in charge of the Pacific Coast 
territory with headquarters in San 
Francisco. 

CHARLES T. MAIN, past president of 
the A. S. M. E., on his return from 
France attended a welcoming meeting 
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and dinner at the Engineers’ Club, 
Boston, Jan. 31. 

A. W. SAWYER, recently of the West- 
ern Farmer, Spokane, Wash., has been 
made advertising manager of the Hart- 
Parr Co., manufacturer of tractors, 
Charles City, Iowa. 

JAMES N. HATCH, consulting engineer, 
Chicago, Ill., has formed an association 
with Henry C. Eckland, architect, to be 
known as Henry C. Eckland & Co., ar- 
chitects and engineers. 

©. F. SuLLIVAN, former special fac- 
tory representative of the Overland 
Auto Co., has been appointed organizer 
for open territory for the Hart-Parr 
Co., Charles City, Iowa. 

H. H. Boetrcer, formerly with the 
Northern Rock Island Plow Co., Min- 
neapolis, has been appointed manager 
of the branch office at Great Falls, 
Mont., of the Hart-Parr Co. 

LIEUT. FRANK WOLLAEGER, 
been honorably discharged from 
army and has resumed his duties 
secretary of the Kempsmith Manufac- 
turing Co., Milwaukee, Wis. 

J. L. CROWLEY has been appointed 
special railroad representative of the 
Rich Tool Co., Chicago, with headquar- 
ters at the company’s main offices, Rail- 
way Exchange Building, Chicago, III. 

GeorcGe E. Dx, assistant general 
sales manager of the Midvale Steel and 
Ordnance Co., Philadelphia, Penn., has 


has 
the 


“as 


JR., 


joined the sales organization of the 
Consolidated Steel Corporation, New 
York. 


L. F. Puipps, who has been president 

the American Frog and Switch 
Co., Hamilton, Ohio, since its organi- 
zation, has retired from the presidency 
and become the chairman of the board 
of directors. 

HARRY C. CROMWELL, for 20 years 
with the Baltimore & Ohio Railroad Co., 
has become mechanical engineer and 
general superintendent of the Boyden 
Co-ordinating Car Corporation, Balti- 
more, Md. 

AMEL R. CARLSON has severed his 
connection with the purchasing staff of 
the Wright-Martin Aircraft Corpora- 
tion, and has taken a position with the 
Commonwealth Motors Co., Chicago, 
Ill., as assistant general manager. 

RicHarD P. TELL, president and gen- 


ot 


eral manager of the National Brake 
and Electric Co., Milwaukee, was re- 
elected president of the Milwaukee 
Metal Trades and Founders’ Associa- 
tion at its annual meeting on Jan. 30. 

PAUL CAMPBELL has been mad, fac- 
tory manager of the Electric Service 
Supplies Co., Philadelphia, Penn. He 


was formerly connected with the New 
York district office of the Bureau of 
Aireraft Production as a _ special in- 
vestigator of production problems in 
the New England states. 

J. Corpus BUSHNELL, formerly with 
the Business Men’s Clearing House, 
Chicago, Ill., and until recently con- 
nected with the United States Employ- 
ment Service as special agent of 
personal methods in vogue at Vickers, 
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. 7 Ta bk Pa Pl 
IRON AND STEEL 
PIG IRON 
( ‘ \l 
CINCINNATI 
ther 44 60 $37 
rt Ba x0) 4 
it! i) » No. 2 RO $5 
V YORK, Ti wat i 
| . \ é 
a . > (ail 2 25 27 > 4) 
BIRMINGHAM 
F Zi it 1 4 
HILADELPHIA 
| tor | ) 4% ; 
i? N ? 1 4{ 
| t 
” 
CHICAGO 
| ! 4 
| ~ } 47 49 
PITTSI RH t I 
\ 
, \ } ( > 
| 0 OO 44 
I } 60 ¢ 
' , : 1D 
STEEL SHAPES— 1 100 
) ( ( 
0 . ‘ 
( \I y ( \ ( 
\ \ 
—" $407 $407 $4 20 §$ 17 $4-4 04 $4 07 
,} 97 97 410 4 07 4-4 04 3 97 
, hay 3 97 97 $ 10 4 07 $14 3.97 
4 57 4 57 
42 + 27 +4 4 47 4 39 4.27 
’ x th I tit 
BAR TRON ur 
( ‘ y 
| } $ »( $3 
Ww hou \ Y 47 4 
{ | 9 3 
( i 4 4 
STEFL SHEETS Tt 
obbers' wv e at the 
Yor ( ‘ ! ( 
yi c 3 ‘ — 
& * * - - a i Ef at 
N 8 bla 470 622 ¢ 6 445 75 6.45 6 22 
N % hlacl! 460 612 6.1 r 65 6 35 12 
N ”? 1 24 blacl 4 ) 6 07 6 { 6 29 60 6 30 6 07 
Ny 18 0 bla 4 51 602 6 02 6 245 Fe 6.7 6 02 
N 161 ' led 4 10 > 37 37 > 645 49 é 7 
No. 14 bi le 400 5 27 7 > 545 48 > 55 27 
No. 10 bl ak + 90 17 17 > 445 475 » 45 > 17 
No. 28 | ! 6 0 J. 62. | (f.eee 2.5m, 2.8 f<oe 
No. 26 gal Se Be aw, 6 8 740 727 
No. 24 »60 7 12 7 I 7245 67 725 7.12 
*] pa ‘ | ru t i hie t { ‘ Oo 28 ‘ 
19to 24¢ | j ‘ ' 
COLD DRAWN STEEL SHAFTING — 1 nst rst 
it le + 1000 ize ( al iant t t} f 
] ints hold 
( One Ye 
New Yor) | ) I ' 
cl ( nol j 7 | ool 
Chica ? l pl 
DRILL ROD Dis ts from list price eee 
. vt = 
New Yor! ) 
Cleveland 45 
Chik 
SWEDISH (NORWAY) IRON r) oon t 
( rr ne \ 
New Yor! $25 50-30 $15 
Cleveland 0 00 15 
Chicago 16 50 15 
In coils an advar f 50 i ly ha 
Domestic iron (Swedish analy ) sel] at er ll 


40 
40 


$4 20 


4 10 
410 





‘ quuutsittl DHUrNONHU EATEN Mm 
WELDING MATERIAL (SWEDISH) I ) is follow 
New Yor n 100 tb. lot nd 
\ ling Wire Cast-Iron Welding Rods 
; Ye 12 long 14.00 
8 ( y 19 ' 12. oO 
19 r 10.00 
2 235 50 3 ”) 21 ! 10. 00 
14 
Xs = | Weldit Wir ( i 
7 $+ 00 
30.00 
) ‘ 20 i i 8 00 
MISCELLANEOLS STEEL ! ’ " 
i tt? pl ‘ I 
Ne \ ( ( i 
( t ( t Curre! 
il vv) 8 00 8 00 7.50 
ilig 10 00 11.25 11.75 
, 9 00 8 00 7.07 
pst 4+. 57 4.75 4.77 
8 02 8. 25 8 57 
6 27 6.00 6.25 
PIPI ul lots f.o.b. Pittsburg! ing 
r | i Il Tube ¢ f« teel pipe, Cardry A. M Byer’s ¢ for iron. both 
J 1919 
BUTT WELD 
ws ror 
KB ( i Inche Bla Galvanized 
47 20 ! 3¢ 20 
>! 16 
4 40 
LAP WELD 
47 34 2 29 15° 
é 1 57 ( 3] 18 
BUTT WELD, EXTRA STRONG PLAIN ENDS 
43 5 ! 36 21 
48 45 
2 39 
AP WELD, EXTRA STRONG PLAIN ENDS 
45 33 4 i) 17 
+ 4h 36 ps 4 32 20 
t 47 35 $' to ¢ 5] ) 
New ¥ Cleveland ( us - 
Cy Gal G 
B | ized ! i a 
i ‘ 43 7 43 44 9° 9 9 
é pw 38 9 39° 40.9 6 9 
( I ul ¢ New York stock sell at list 12 
10% f 
~ “] 
METALS 
MISCELLANEOUS METALS |! past New Yor , s 
, nd. in earl 1 lot 
pou irload bk 
( O)n ‘) Year 
Month Age Ago 
t 18 00 20. 50 23 50 
“ 72 50 72 00 &5 00 
00 5 75 7 00 
6 8 7 85 §& 00 
ST LOUIS 
4 70 » 45 6 85 
6 50 7 50 7 75 
“ | ts pert l preval It 
New Yor Clevelat ('} 
DE Sac Exe OF See OF Om< 
i 29 00 29.00 31.50-33 30.00 32 50 32.00 36. 00 
278 00 28 00 3? 00 32 00 28 50 28 50 44 «50 
t 29.00 29 00 30 75 32 00 29 00 29 00 35 50 
37. 00 3700 %6 50 38 00 5 50 37 00 4) 50 
‘ } il 
41.00 41.00 62 00 44 00 47 00 39 00 48 75 
op’ ‘ ed above hot 16 oz old rolled 14 oz i} 
gg take 1 per s t xtrn 20- widths and unde 
BRASS RODS The following quotatior ire for large lots, mill. 100 Ib. an 
er, warehouse: 25 to be added to mill prices for extras; 50%, to be added t 
« price for extras 
Current One Year Age 
$22 76 $25 25 
\ 26 28 26.25 
! 30.00 30. 00 
v3 28 50 37 00 








